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R, represents an unsubstituted or substituted cycloalky]l
group or cycloalkylalkyl group,

R,,R,,R; and R, which may be the same or different, each
represent a hydrogen or halogen atom or a nitro group; a
cyano group; a hydroxy group; an alkoxy group; an alkyl
group; an unsubstituted or substituted amino group; a
carboxy group; an alkoxycarbonyl group; an aryloxy-
carbonyl group; an unsubstituted or substituted ami-
nocarbonyl group.

Medicinal products containing the same which are useful 1n
treating or preventing conditions treatable by an AMPA
receptor modulator.
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CYCLOALKYLATED BENZOTHIADIAZINES,
A PROCESS FOR THEIR PREPARATION AND
PHARMACEUTICAL COMPOSITIONS
CONTAINING THEM

The present mvention relates to new cycloalkylated ben-
zothiadiazines, to a process for their preparation, to pharma-
ceutical compositions containing them and to the use thereof
as positive allosteric modulators of AMPA receptors.

It has now been recognised that the excitatory amino acids,
very especially glutamate, play a crucial role in the physi-
ological processes of neuronal plasticity and 1n the mecha-
nisms underlying learning and memory. Pathophysiological
studies have clearly shown that a deficit in glutamatergic
neurotransmission 1s closely linked to the development of
Alzheimer’s disease (Neuroscience and Biobehavioral
Reviews, 1992, 16, 13-24; Progress 1n Neurobiology, 1992,
39, 517-545).

In addition, certain works have in recent years demon-
strated the existence of sub-types of excitatory amino acid
receptors and their functional interactions (Molecular Neu-
ropharmacology, 1992, 2, 15-31).

Among those receptors, the AMPA (o-amino-3-hydroxy-
S-methyl-4-1soxazole-propionic acid) receptor appears to be
involved to the greatest extent in the phenomena of physi-
ological neuronal excitability and, especially, in those phe-
nomena ivolved 1n memorisation processes. For example, 1t
has been shown that learning 1s associated with an increase in
the binding of AMPA to its receptor 1n the hippocampus, one
of the areas of the brain essential to processes of memory and
cognition. Likewise, nootropic agents such as aniracetam
have very recently been described as modulating the AMPA
receptors ol neuronal cells 1 a positive manner (J. Neuro-
chemistry, 1992, 58, 1199-1204).

In the literature, compounds having a benzamide structure
have been described as possessing this same mechanism of
action and improving memory performance (Synapse, 1993,
15, 326-329). Compound BA 74, in particular, 1s the most
active of those new pharmacological agents.

Finally, patent specification EP 692 484 describes a ben-
zothiadiazine compound having a facilitating action on the
AMPA current, and patent application WO 99/42456
describes, inter alia, certain benzothiadiazine compounds as
modulators of AMPA receptors.

The benzothiadiazine compounds to which the present
invention relates, besides being new, surprisingly exhibit
pharmacological activities with respect to the AMPA receptor
that are markedly superior to those of compounds having
similar structures described in the prior art.

More specifically, the present mvention relates to com-
pounds of formula (1):

(D)

R I’l?~cy
R, NW
- NH,
R S
7\
R, O O
wherein:
R, represents:

a (C5-Cg)cycloalkyl group which 1s unsubstituted or sub-
stituted by one or more 1dentical or different groups
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selected from linear or branched (C,-Cy)alkyl which 1s
unsubstituted or substituted by one or more halogen
atoms; linear or branched (C,-C,)alkoxy; hydroxy; and
amino which 1s unsubstituted or substituted by one or
two linear or branched (C,-Cj)alkyl groups;

or a (C5-Cy)eycloalkyl-(C,-Cylalkyl group in which the
alkyl moiety 1s linear or branched and which 1s unsub-
stituted or substituted on the cyclic moiety by one or
more identical or different groups selected from linear or
branched (C, -C,)alkyl which 1s unsubstituted or substi-
tuted by one or more halogen atoms; linear or branched
(C,-Cylalkoxy; hydroxy; and amino which 1s unsubsti-
tuted or substituted by one or two linear or branched
(C,-Cy)alkyl groups;

R, R,, R; and R, which may be the same or difterent, each
represent a hydrogen or halogen atom or a nitro group; a
cyano group; a hydroxy group; a thio group; a linear or
branched (C,-Cj)alkyl group which 1s unsubstituted or
substituted by one or more halogen atoms; a linear or
branched (C,-C,)cyanoalkyl group; a linear or branched
(C,-Cs)hydroxyalkyl group; a linear or branched (C,-C;)
alkoxy group which 1s unsubstituted or substituted by one
or more halogen atoms; a linear or branched (C,-C;)alky-
Ithio group; a carboxy group; a linear or branched (C,-C)
alkoxycarbonyl group; an aryloxycarbonyl group; a linear
or branched (C,-Cy)acyl group; an amino group which 1s
unsubstituted or substituted by one or two linear or
branched (C,-C,)alkyl groups or by a linear or branched
(C,-Cyacyl group; an aminocarbonyl group which 1s
unsubstituted or substituted by one or two linear or
branched (C,-Cy)alkyl groups; an arylaminocarbonyl
group; or a linear or branched (C,-Cj)alkylsulphony-
lamino group;

to their enantiomers and diastereoisomers when they exist,
and also to addition salts thereof with a pharmaceutically
acceptable acid or base.

“Ary]l” 1s understood to mean a phenyl group which 1s
unsubstituted or substituted by one or more 1dentical or dif-
terent groups selected from linear or branched (C,-C,)alkyl
which 1s unsubstituted or substituted by one or more halogen
atoms; linear or branched (C,-C,)alkoxy; hydroxy; and
amino which 1s unsubstituted or substituted by one or two
linear or branched (C,-Cj)alkyl groups.

Among the pharmaceutically acceptable acids there may
be mentioned, without implying any limitation, hydrochloric
acid, hydrobromic acid, sulphuric acid, phosphoric acid, ace-
tic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic
acid, succinic acid, glutaric acid, fumaric acid, tartaric acid,
maleic acid, citric acid, ascorbic acid, oxalic acid, methane-
sulphonic acid, benzenesulphonic acid and camphoric acid.

Among the pharmaceutically acceptable bases there may
be mentioned, without implying any limitation, sodium
hydroxide, potassium hydroxide, triethylamine and tert-bu-
tylamine.

Preferred R, groups are (C;-Cg)cycloalkyl groups, more
especially a cyclopropyl group. Advantageously, the cyclo-
propyl group may be substituted by a linear or branched
(C,-Cy)alkyl group, more especially a methyl group.

Preferred R, groups are (C;-Cg)cycloalkyl-(C,-Cg)alkyl
groups 1n which the alkyl moiety 1s linear or branched, more
especially a cyclopropylmethyl group.

Preferably, the group R, represents a hydrogen atom or a
halogen atom, more especially a fluorine atom.

Preferably, the group R, represents a hydrogen atom; a
halogen atom, more especially a fluorine atom, a chlorine
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atom or a bromine atom; a cyano group; a carboxy group; or
a linear or branched (C,-Cj)alkyl group, more preferably a
methyl group.

Preferably, the group R, represents a hydrogen atom; a
halogen atom, more especially a fluorine atom, a chlorine
atom or a bromine atom; or a linear or branched (C, -C; )alkyl
group, more preferably a methyl group.

Preferably, the group R, represents a hydrogen atom or a
halogen atom, more especially a fluorine atom, a chlorine
atom or a bromine atom.

More especially preferred are compounds wherein two of
the groups R, R,, R; and R, located on the benzene ring each
represent a hydrogen atom Whllst the two other substituents,
which may be the same or different, each represent a group
other than a hydrogen atom, preferably selected from halogen
atoms, such as a fluorine atom, a chlorine atom or a bromine
atom.

Advantageously, more especially preferred are compounds
wherein R, represents a cyclopropyl group and, two of the
groups R, R,, R; and R, located on the benzene ring each
represent a hydrogen atom whilst the two other substituents,
which may be the same or different, each represent a halogen
atom, such as a fluorine atom, a chlorine atom or a bromine
atom.

Preferred compounds according to the invention are:
6,7-dichloro-4-cyclopropyl-3.,4-dihydro-2H-1,2.,4-ben-

zothiadiazine 1,1-dioxide;
8-chloro-4- Cyclopropyl 6-_ﬂuor0-3,4-d1hydro-2H-1,2,4-ben—

zothiadiazine 1,1-dioxide;
8-bromo-4-cyclopropyl-6-fluoro-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide;
6- -Cyano- -4- cyclopropyl 3.4- dlhydro 2H-1,2,4-benzothiadi-
azine 1,1-dioxide;
8-br0m0-6-chloro-4-cyclopropyl-3,4-dihydr0-2H-1 ,2,4-
benzothiadiazine 1,1-dioxide;
4-cyclopropyl-5-tluoro-3,4-dihydro-2H-1,2,4-benzothiadi-
azine 1,1-dioxide;
8-bromo-4-cyclopropyl-3,4-dihydro-2H-1,2.,4-benzothiadi-
azine 1,1-dioxide;
4-cyclopropyl-5,7-difluoro-3,4-dihydro-2H-1,2.4-ben-
zothiadiazine 1,1-dioxide;
6-tfluoro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-benzothiadi-
azine 1,1-dioxide;
8-chloro-4-cyclopropyl-7-tluoro-3,4-dihydro-2H-1,2.4-ben-
zothiadiazine 1,1-dioxide;
4-cyclopropyl-3,4-dihydro-6-methyl-2H-1,2,4-benzothiadi-
azine 1,1-dioxide;
4-cyclopropyl-8-tluoro-3,4-dihydro-2H-1,2,4-benzothiadi-
azine 1,1-dioxide;
8-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-benzothiadi-
azine 1,1-dioxide;
6-bromo-4-cyclopropyl-7-tfluoro-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide;
6-bromo-4-cyclopropyl-3,4-dihydro-2H-1,2,4-benzothiadi-
azine 1,1-dioxide;
4-cyclopropyl-6,8-difluoro-3,4-dihydro-2H-1,2.4-ben-
zothiadiazine 1,1-dioxide;
4-cyclopropyl-5,6-difluoro-3,4-dihydro-2H-1,2.4-ben-
zothiadiazine 1,1-dioxide;
4-cyclopropyl-3,4-dihydro-7-methyl-2H-1,2,4-benzothiadi-
azine 1,1-dioxide;
6-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-benzothiadi-
azine 1,1-dioxide;
4-cyclopropyl-3,4-dihydro-6-10do-2H-1,2.4-benzothiadiaz-
ine 1,1-dioxide;
6,7-dichloro-4-(1-methyl)cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide;
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4
4-cyclopropylmethyl-7-fluoro-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide;
6-carboxy-4-cyclopropyl-3,4-dihydro-2H-1,2,4-benzothia-
diazine 1,1-dioxide;
4-cyclopropyl-7,8-difluoro-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide;
8-bromo-6-cyano-4-cyclopropyl-3,4-dihydro-2H-1,2.,4-ben-
zothiadiazine 1,1-dioxide;
and 7-bromo-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide.

Addition salts with a pharmaceutically acceptable acid or
base of the preferred compounds of the mvention form an
integral part of the invention.

The invention relates also to a process for the preparation of
compounds of formula (I) starting from the compound of

formula (II):

(1)

\‘)\/'

RS/Y\
AN

R4

hereinR ., R ,R,,R;and R, are as defined for tormula (I),
hich 1s cyclised 1n the presence of a compound of formula

0):

H—C(OR5);

= E E

(111),

wherein R, represents a linear or branched (C,-C,)alkyl

group,
to yield the compound of formula (IV):

R, (1V)
Rz\‘)\/ w
R3/ Y

R4

//\\

wherein Rcy,, R,, R,, R; and R, are as defined hereinbefore,
which 1s reacted Wlth a reducing agent to yield the com-
pound of formula (1),

a variant 1n the preparation of compounds of formula (1)
consisting of using conventional chemical reactions after car-
rying out the reduction step on the compound of formula (IV)
in order to subsequently change the substituents on the ben-
Zene ring,

which compound of formula (I) may then be purified
according to a conventional separation technique, 1s con-
verted, i desired, 1nto 1ts addition salts with a pharmaceuti-
cally acceptable acid or base and is separated, where appro-
priate, 1nto its 1somers, 1 they exist, according to a
conventional separation technique.

The present invention relates also to a process for the
preparation of compounds of formula (I), which process 1s
characterised 1n that there 1s used as starting material a com-
pound of formula (V):
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N (V)
Rz\‘ N NH,
R3/ = 57 e
7\
R, O O

wherein R, R,, R; and R, are as defined hereinbefore,

which 1s cyclised 1in the presence of a compound of formula
(III) to yield the compound of formula (VI):

(VD)
N
B
Lo
o// \\0

[
)

R3/

S

f«

wheremn R, R,, R; and R, are as defined hereinbetore,
which 1s reacted with a compound of formula (VII):

Y—Rg, (VID),
wherein R, 1s as defined hereinbefore and Y represents a
leaving group selected from 10dine and bromine atoms and
tosylate, mesylate and triflate groups to yield the compound
of formula (IV),

which 1s reacted with a reducing agent to yield the com-
pound of formula (1),

a variant 1n the preparation of compounds of formula (I)
consisting of using conventional chemical reactions after car-
rying out the reduction step on the compound of formula (IV)
in order to subsequently change the substituents on the ben-
Zene ring,

which compound of formula (I) may then be purified
according to a conventional separation technique, 1s con-
verted, i desired, 1nto 1ts addition salts with a pharmaceuti-
cally acceptable acid or base and 1s separated, where appro-
priate, imto its 1somers, 1 they exist, according to a
conventional separation technique.

The compounds of formula (II) and of formula (V) are
readily accessible to the person skilled 1n the art using con-
ventional chemical reactions or chemical reactions described
in the literature.

The compounds of formula (IV) are new and also form part
of the invention as synthesis intermediates for compounds of
tormula (I).

The compounds of formula (I) according to the invention
have AMPA receptor-activating properties which make them
of use 1n the treatment or prevention of disorders of memory
and cognition that are associated with age, with syndromes of
anxiety or depression, with progressive neurodegenerative
diseases, with Alzheimer’s disease, with Parkinson’s disease,
with Pick’s disease, with Huntington’s chorea, with Korsa-
kol s disease, with schizophrenia, with the sequelae of acute
neurodegenerative diseases, with frontal lobe and subcortical
dementias, with the sequelae of 1schaemia and with the
sequelae of epilepsy.
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The invention relates also to pharmaceutical compositions
comprising, as active mgredient, at least one compound of
formula (I) with one or more appropriate, inert, non-toxic
excipients. Among the pharmaceutical compositions accord-
ing to the invention there may be mentioned more especially
those that are suitable for oral, parenteral (intravenous or
subcutaneous) or nasal administration, tablets or dragees,
sublingual tablets, capsules, lozenges, suppositories, creams,

omtments, dermal gels, injectable preparations and drinkable
suUsSpensions.

Theusetul dosage can be varied according to the nature and
severity of the disorder, the administration route and also the
age and weight of the patient and ranges from 0.01 to 1000 mg
per day 1n one or more administrations.

The Examples that follow 1llustrate the invention but do not
limait 1t 1n any way.

The starting materials used are products that are known or
that are prepared according to known operating procedures.

The structures of the compounds described i1n the
Examples were determined according to the usual spectro-
photometric techniques (infrared, NMR, mass spectrometry).

EXAMPLE 1

6,7-dichloro-4-cyclopropyl-3.,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A: 4,5-dichloro-2-fluorobenzenesulphonamide

In a 500 mL round-bottom flask, a portion of glacial acetic
acid (30 mL) 1s saturated for 30 minutes with a current of
gaseous sulphur dioxide. To the resulting solution there is
added a solution of cupric chloride (1.5 g) 1n water (10 mL)
(suspension A). 4,5-Dichloro-2-fluoroaniline (5 g) 1s dis-
solved 1n a mixture of glacial acetic acid (30 mL) and con-
centrated hydrochloric acid (15 mL). The resulting solution 1s
cooled to —5° C. on a bath of ice and salt. A solution of sodium
nitrite (2.5 g) m water (10 mL) 1s then added dropwise with
constant stirring. The resulting mixture 1s slowly added to
suspension A and is stirred on an ice bath for 15 minutes. The
mixture 1s then poured into a mixture of water (200 mL) and
cther (200 mL). The ethereal phase 1s separated off and
washed with water (100 mL). The organic phase 1s concen-
trated to dryness by distillation under reduced pressure and
the residue 1s re-dissolved in dioxane (25 mL). The solution 1s
poured slowly, whilst stirring, into a mixture of concentrated
ammonia (25 mL) and water (10 mL) cooled on an 1ce bath.
After 30 minutes, the solution 1s evaporated to dryness by
distillation under reduced pressure and the residue obtained 1s
dissolved 1n methanol. The methanolic solution 1s treated
with absorbent carbon and filtered and the filtrate 1s evapo-
rated to dryness. The residue 1s recrystallised from a metha-
nol/water mixture.

Melting point: 144-145° C.

Step B:
4,5-dichloro-2-cyclopropylaminobenzenesulphonamide

A solution of 4,5-dichloro-2-fluorobenzenesulphonamide

(3 g) 1n dioxane (30 mL) to which cyclopropylamine (3 mL)
has been added 1s heated at 100-110° C. 1n a hermetically

closed vessel for 24 hours. The solvent and the excess of
amine are removed by distillation under reduced pressure and
the residue 1s dissolved in methanol (20 mL). The methanolic
solution 1s cooled on an ice bath, and water (60 mL ) 1s added.
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The precipitate obtained (the title product) 1s collected by
filtration, washed with water and dried. It 1s used in the
tollowing Step without being otherwise purified.

Step C: 6,7-dichloro-4-cyclopropyl-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide

In a round-bottom flask, a mixture of 4,3-dichloro-2-cy-
clopropylaminobenzenesulphonamide from the Step above
(2.5 g) and ethyl orthoformate (25 mL) 1s heated 1n the open
state at 150° C. for 1 hour. The suspension obtained is cooled
on an ice bath, and the insoluble material 1s collected by
filtration, washed with ether and dried. The solid 1s re-dis-
solved 1n a mixture of acetone and methanol 1n the hot state
and the hot solution 1s treated with absorbent carbon and then
filtered and concentrated to dryness. The residue 1s recrystal-
lised from methanol.

Melting point: 260-262° C.

Step D: 6,7-dichloro-4-cyclopropyl-3,4-dihydro-2H-
1,2,4-benzothiadiazine 1,1-dioxide

Finely ground NaBH, (1 g) 1s added to a solution of 6,7-
1,1-di1-
oxide from the Step above (1.9 g) 1n 1sopropanol (30 mL) and

then heated at 50-35° C. for 5-10 minutes. The solvent 1s
removed by evaporation under reduced pressure. The residue

dichloro-4-cyclopropyl-4H-1,2,4-benzothiadiazine

1s taken up 1 water (30 mL ) and brought to acid pH by adding
6N HCI. The title product 1s extracted with dichloromethane
(3x30 mL). The organic phase 1s dried over MgSO, and
filtered. The filtrate 1s evaporated to dryness and the residue
obtained 1s recrystallised from methanol/water 1/1 (60 mL).

Melting point: 174-176° C.

EXAMPL.

L1
o

4-cyclopropyl-3,4-dihydro-7-methyl-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: 2-fluoro-5-methylbenzenesulphonamide

The expected product i1s obtained according to the process
described 1n Step A of Example 1, starting from 2-fluoro-5-
methylaniline.

Melting point: 118-120° C.

Step B:
2-cyclopropylamino-5-methylbenzenesulphonamide

The expected product i1s obtained according to the process
described 1n Step B of Example 1 (heating time: 72 hours).

Step C:
4-cyclopropyl-7-methyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product i1s obtained according to the process
described in Step C of Example 1 (heating time: 3 hours).

Melting point: 192-195° C.
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3
Step D: 4-cyclopropyl-3,4-dihydro-7-methyl-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 144-145° C.

EXAMPLE 3

6-chloro-4-cyclopropyl-7-fluoro-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

Step A: 4-chloro-2,5-difluorobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 4-chloro-2,
S-difluoroaniline.

Melting point: 154-157° C.

Step B: 4-chloro-2-cyclopropylamino-5-tluorobenze-
nesulphonamide

The expected product 1s obtained according to the process
described i Step B of Example 1.

Step C: 6-chloro-4-cyclopropyl-7-fluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 2 hours).

Melting point: 205-206° C.

Step D: 6-chloro-4-cyclopropyl-7-tluoro-3,4-dihy-
dro-2H-1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 170-171° C.

EXAMPLE 4

4-cyclopropyl-7-fluoro-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: 2,5-difluorobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 2,5-difluo-
roaniline.

Melting point: 135-1377° C.

Step B:
2-cyclopropylamino-5-tluorobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step B of Example 1 (heating time: 96 hours).

Step C:
4-cyclopropyl-7-tluoro-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 24 hours, at
130° C.).

Melting point: 170-172° C.
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Step D: 4-cyclopropyl-7-fluoro-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 163-164° C.

EXAMPLE 5

7-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: S-chloro-2-fluorobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 3-chloro-2-
fluoroaniline.

Melting point: 1335-136° C.

Step B:
S-chloro-2-cyclopropylaminobenzenesulphonamide

The expected product i1s obtained according to the process
described 1in Step B of Example 1.

Step C:
7-chloro-4-cyclopropyl-4H-1,2.,4-benzothiadiazine
1,1-dioxaide

In a sealed autoclave, a mixture of 2-cyclopropylami-
nobenzenesulphonamide from the Step above (2.5 g) and
cthyl orthoformate (25 mL ) 1s heated at 150° C. for 96 hours.
The mixture 1s cooled on an ice bath, and the insoluble mate-
rial 1s collected by filtration, washed with ether and dried. The
solid 1s re-dissolved 1n a mixture of acetone and methanol 1n
the hot state and the hot solution 1s treated with absorbent
carbon and then filtered and concentrated to dryness. The
residue 1s recrystallised from methanol.

Melting point: 229-231° C.

Step D: 7-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1in Step D of Example 1.

Melting point: 159-161° C.

EXAMPLE 6

4-cyclopropyl-6-tluoro-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: 2.,4-difluorobenzenesulphonamide

The expected product is obtained according to the process
described 1n Step A of Example 1, starting from 2,4-difluo-
roaniline.

Melting point: 155-157° C.

Step B:
2-cyclopropylamino-4-tfluorobenzenesulphonamide

The expected product i1s obtained according to the process
described 1in Step B of Example 1.
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10
Step C:
4-cyclopropyl-6-fluoro-4H-1,2.4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 10 hours, at
130° C.).

Melting point: 199-202° C.

Step D: 4-cyclopropyl-6-fluoro-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1.1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 164-165° C.

EXAMPLE 7

6-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: 4-chloro-2-fluorobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 4-chloro-2-
fluoroaniline.

Melting point: 104-106° C.

Step B:
4-chloro-2-cyclopropylaminobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step B of Example 1.

Step C:
6-chloro-4-cyclopropyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 5 hours, at

130° C.).
Meting point: 239-242° C.

Step D: 6-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Meting point: 174-176° C.

EXAMPLE 8

4-cyclopropyl-7-trifluoromethyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

Step A
2-fluoro-5-trifluoromethylbenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 2-fluoro-5-
trifluoromethylaniline.

Melting point: 128-130° C.



US 7,741,320 B2

11

Step B: 2-cyclopropylamino-3-trifluoromethylbenze-
nesulphonamide

The expected product 1s obtained according to the process
described 1in Step B of Example 1.

Step C: 4-cyclopropyl-7-trifluoromethyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 5 hours, at

130° C.).
Melting point: 160-162° C.

Step D: 4-cyclopropyl-7-trifluoromethyl-3,4-dihy-
dro-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described i Step D of Example 1.

Melting point: 155-157° C.

EXAMPLE 9

4-cyclopropyl-3,4-dihydro-2H-1,2.,4-benzothiadiaz-
ine 1,1-dioxide

Step A: 2-fluorobenzenesulphonamide

The expected product i1s obtained according to the process
described in Step A of Example 1, starting from 2-fluoroa-
niline.

Melting point: 160-162° C.

Step B: 2-cyclopropylaminobenzenesulphonamide

The expected product 1s obtained according to the process
described 1in Step B of Example 1 (heating time: 96 hours).

Step C: 4-cyclopropyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product is obtained according to the process

described 1n Step C of Example 1 (heating time: 5 hours, at
130° C.).
Melting point: 191-194° C.

Step D: 4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product is obtained according to the process
described in Step D of Example 1.

Meting point: 163-166° C.

EXAMPL.

(L]
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7-cyano-4-cyclopropyl-3.,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: 5-cyano-2-tfluorobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 3-cyano-2-
fluoroaniline.

Melting point: 195-196-C
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12

Step B:
S-cyano-2-cyclopropylaminobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step B of Example 1.

Step C:
7-cyano-4-cyclopropyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 3 hours, at
130° C.).

Melting point: 268-270° C.

Step D: 7-cyano-4-cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 259-261° C.

EXAMPLE 11

6-bromo-4-cyclopropyl-7-trifluoromethyl-3,4-dihy-
dro-2H-1,2.4-benzothiadiazine 1,1-dioxide

Step A: 4-bromo-2-fluoro-5-trifluoromethylbenzene-
sulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 4-bromo-2-

fluoro-5-trifluoromethylaniline.

Step B: 4-bromo-2-cyclopropylamino-5-trifluorom-
cthylbenzenesulphonamide

The expected product 1s obtained according to the process
described in Step B of Example 1.

Step C: 6-bromo-4-cyclopropyl-7-trifluoromethyl-
4H-1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 3 hours, at

130° C.).
Melting point: 204-206° C.

Step D: 6-bromo-4-cyclopropyl-7-trifluoromethyl-3,
4-dihydro-2H-1,2.,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 186-189° C.

EXAMPLE 12

6-bromo-5-chloro-4-cyclopropyl-3,4-dihydro-2H-1,
2.4-benzothiadiazine 1,1-dioxide

Step A
4-bromo-3-chloro-2-fluorobenzenesulphonamide

The expected product 1s obtained according to the process
described 1in Step A of Example 1, starting from 4-bromo-3-
chloro-2-fluoroaniline.
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Step B: 4-bromo-3-chloro-2-cyclopropylaminoben-
zenesulphonamide

The expected product 1s obtained according to the process
described 1n Step B of Example 1.

Step C: 6-bromo-5-chloro-4-cyclopropyl-4H-1,2.4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 3 hours, at
130° C.).

Melting point: 199-201° C.

Step D: 6-bromo-5-chloro-4-cyclopropyl-3,4-dihy-
dro-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 128-131° C.

EXAMPL.

L1l

13

4-cyclopropyl-5-trifluoromethyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

Step A
2-tfluoro-3-trifluoromethylbenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 2-fluoro-3-
tritfluoromethylaniline.

Melting point: 112-114° C.

Step B: 2-cyclopropylamino-3-trifluoromethylbenze-
nesulphonamide

The expected product is obtained according to the process
described 1n Step B of Example 1.

Step C: 4-cyclopropyl-5-trifluoromethyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step C of Example 1 (heating time: 5 hours, at

130° C.).
Melting point: 180-182° C.

Step D: 4-cyclopropyl-5-trifluoromethyl-3,4-dihy-
dro-2H-1,2.4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1in Step D of Example 1.

Melting point: 165-167° C.
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EXAMPLE 14

8-chloro-4-cyclopropyl-6-fluoro-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

Step A: 2-chloro-4,6-difluorobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 2-chloro-4,
6-difluoroaniline.

Melting point: 116-120° C.

Step B: 2-chloro-6-cyclopropylamino-4-tluorobenze-
nesulphonamide

The expected product 1s obtained according to the process
described 1n Step B of Example 1.

Step C: 8-chloro-4-cyclopropyl-6-fluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 3 hours, at
130° C.).

Melting point: 252-255° C.

Step D: 8-chloro-4-cyclopropyl-6-tfluoro-3,4-dihy-
dro-2H-1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 190-192° C.

EXAMPLE 15

8-chloro-4-cyclopropyl-3,4-dihydro-7-methyl-2H-1,
2.4-benzothiadiazine 1,1-dioxide

Step A
2-chloro-6-fluoro-3-methylbenzenesulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 2-chloro-6-
fluoro-3-methylaniline.

Step B: 2-chloro-6-cyclopropylamino-3-methylben-
zenesulphonamide

The expected product 1s obtained according to the process
described in Step B of Example 1.

Step C: 8-chloro-4-cyclopropyl-7-methyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process

described 1n Step C of Example 1 (heating time: 24 hours, at
130° C.).
Melting point: 218-223° C.

Step D: 8-chloro-4-cyclopropyl-3,4-dihydro-7-me-
thyl-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 230-232° C.
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EXAMPL.
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6-cyano-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: 4-cyano-2-fluorobenzenesulphonamide

The expected product i1s obtained according to the process
described 1n Step A of Example 1, starting from 4-cyano-2-
fluoroaniline.

Melting point: 149-152° C.

Step B:
4-cyano-2-cyclopropylaminobenzenesulphonamide

The expected product i1s obtained according to the process
described 1n Step B of Example 1.

Step C:
6-cyano-4-cyclopropyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process

described 1n Step C of Example 1 (heating time: 24 hours, at
130° C.).
Melting point: 273-276° C.

Step D: 6-cyano-4-cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 178-180° C.

EXAMPL.

L1l
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8-bromo-4-cyclopropyl-6-fluoro-3,4-dihydro-2H-1,
2.4-benzothiadiazine 1,1-dioxide

Step A: 2-bromo-4,6-difluorobenzenesulphonamide

The expected product is obtained according to the process
described 1n Step A of Example 1, starting from 2-bromo-4,
6-difluoroaniline.

Melting point: 122-124° C.

Step B: 2-bromo-6-cyclopropylamino-4-fluoroben-
zenesulphonamide

The expected product i1s obtained according to the process
described 1n Step B of Example 1.

Step C: 8-bromo-4-cyclopropyl-6-fluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 3 hours, at

130° C.).
Melting point: 270-273° C.
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Step D: 8-bromo-4-cyclopropyl-6-fluoro-3,4-dihy-
dro-2H-1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.
Melting point: 197-199° C.

EXAMPLE 18

4-cyclopropyl-8-trifluoromethyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

Step A
2-fluoro-6-trifluoromethylbenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 2-fluoro-6-
trifluoromethylaniline.

Melting point: 114-118° C.

Step B: 2-cyclopropylamino-6-trifluoromethylbenze-
nesulphonamide

The expected product 1s obtained according to the process
described i Step B of Example 1.

Step C: 4-cyclopropyl-8-trifluoromethyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 10 hours, at
130° C.).

Melting point: 195-197° C.

Step D: 4-cyclopropyl-8-trifluoromethyl-3,4-dihy-
dro-2H-1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 239-241° C.

EXAMPLE 19

S-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: 3-chloro-2-fluorobenzenesulphonamide

The expected product 1s obtained according to the process
described 1in Step A of Example 1, starting from 3-chloro-2-
fluoroaniline.

Melting point: 149-153° C.

Step B:
3-chloro-2-cyclopropylaminobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step B of Example 1.

Step C:
S-chloro-4-cyclopropyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described in Step C of Example 1 (heating time: 24 hours, at
130° C.).

Melting point: 159-160° C.
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Step D: 5-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 142-143° C.

EXAMPLE 20

8-bromo-6-chloro-4-cyclopropyl-3,4-dihydro-2H-1,
2.4-benzothiadiazine 1,1-dioxide

Step A
2-bromo-4-chloro-6-fluorobenzenesulphonamide

The expected product i1s obtained according to the process
described in Step A of Example 1, starting from 2-bromo-4-
chloro-6-fluoroaniline.

Melting point: 122-126° C.

Step B: 2-bromo-4-chloro-6-cyclopropylaminoben-
zenesulphonamide

The expected product is obtained according to the process
described 1in Step B of Example 1.

Step C: 8-bromo-6-chloro-4-cyclopropyl-4H-1,2.4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 3 hours).

Step D: 8-bromo-6-chloro-4-cyclopropyl-3,4-dihy-
dro-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 177-180° C.

EXAMPLE 21

4-cyclopropyl-3-tfluoro-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: 2,3-difluorobenzenesulphonamide

The expected product is obtained according to the process
described 1n Step A of Example 1, starting from 2,3-difluo-
roaniline.

Melting point: 151-133° C.

Step B:
2-cyclopropylamino-3-fluorobenzenesulphonamide

The expected product is obtained according to the process
described 1in Step B of Example 1.

Step C:
4-cyclopropyl-5-fluoro-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 48 hours).

Melting point: 151-152° C.
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Step D: 4-cyclopropyl-5-fluoro-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 161-163° C.

EXAMPLE 22

6-bromo-4-cyclopropyl-3,4-dihydro-7-methyl-2H-1,
2.4-benzothiadiazine 1,1-dioxide

Step A
4-bromo-2-fluoro-5-methylbenzenesulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 4-bromo-2-
fluoro-5-methylaniline.

Melting point: 124-125° C.

Step B: 4-bromo-2-cyclopropylamino-5-methylben-
zenesulphonamide

The expected product 1s obtained according to the process
described 1in Step B of Example 1.

Step C: 6-bromo-4-cyclopropyl-7-methyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 24 hours).

Melting point: 219-220° C.

Step D: 6-bromo-4-cyclopropyl-3,4-dihydro-7-me-
thyl-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 199-200° C.

EXAMPLE 23

5,6-dichloro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A: 3,4-dichloro-2-fluorobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 3,4-dichloro-
2-tluoroaniline.

Step B:
3,4-dichloro-2-cyclopropylaminobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step B of Example 1.

Step C: 5,6-dichloro-4-cyclopropyl-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 2 hours, at
130° C.).

Melting point: 183-185° C.
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Step D: 5,6-dichloro-4-cyclopropyl-3,4-dihydro-2H-
1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 132-133° C.

EXAMPLE 24

8-bromo-4-cyclopropyl-3,4-dihydro-2H-1,2.,4-ben-
zothiadiazine 1,1-dioxide

Step A: 2-bromo-6-tfluorobenzenesulphonamide

The expected product i1s obtained according to the process
described 1in Step A of Example 1, starting from 2-bromo-6-
fluoroaniline.

Melting point: 185-187° C.

Step B:
2-bromo-6-cyclopropylaminobenzenesulphonamide

The expected product i1s obtained according to the process
described 1in Step B of Example 1.

Step C:
8-bromo-4-cyclopropyl-4H-1,2,4-benzothiadiazine
1,1-dioxaide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 1.5 hours).

Step D: 8-bromo-4-cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 189-191° C.

EXAMPLE 25

4-cyclopropyl-3,7-difluoro-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A: 2,3,5-trifluorobenzenesulphonamide

The expected product is obtained according to the process
described 1n Step A of Example 1, starting from 2,3,5-trifluo-
roaniline.

Melting point: 115-117° C.

Step B:
2-cyclopropylamino-3,5-ditfluorobenzenesulphonamide

The expected product is obtained according to the process
described 1in Step B of Example 1 (heating time: 40 hours).

Step C: 4-cyclopropyl-5,7-difluoro-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 3 hours, at

130° C.).
Melting point: 160-163° C.

5

10

15

20

25

30

35

40

45

50

55

60

65

20
Step D: 4-cyclopropyl-5,7-difluoro-3.,4-dihydro-2H-
1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 149-151° C.

EXAMPLE 26

4-cyclopropyl-3-tfluoro-3,4-dihydro-6-methyl-2H-1,
2.4-benzothiadiazine 1,1-dioxide

Step A: 2,3-difluoro-4-methylbenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 2,3-difluoro-
4-methylaniline.

Melting point: 171-173° C.

Step B: 2-cyclopropylamino-3-tluoro-4-methylben-
zenesulphonamide

The expected product 1s obtained according to the process
described i Step B of Example 1.

Step C: 4-cyclopropyl-3-fluoro-6-methyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step C of Example 1 (heating time: 24 hours, at
130° C.).

Melting point: 189-192° C.

Step D: 4-cyclopropyl-5-fluoro-3,4-dihydro-6-me-
thyl-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 135-138° C.

EXAMPLE 27

8-chloro-4-cyclopropyl-7-tluoro-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

Step A: 2-chloro-3,6-difluorobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 2-chloro-3,

6-difluoroaniline.
Melting point: 175-178° C.

Step B: 2-chloro-6-cyclopropylamino-3-tluorobenze-
nesulphonamide

The expected product 1s obtained according to the process
described in Step B of Example 1.

Step C: 8-chloro-4-cyclopropyl-7-fluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 24 hours, at
130° C.).

Melting point: 260-263° C.
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Step D: 8-chloro-4-cyclopropyl-7-fluoro-3,4-dihy-
dro-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 198-200° C.

EXAMPLE 28

4-cyclopropyl-3,4-dihydro-6-10do-2H-1,2.,4-ben-
zothiadiazine 1,1-dioxide

Step A: 2-fluoro-4-1odobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 2-fluoro-4-
10doaniline.

Step B:
2-cyclopropylamino-4-iodobenzenesulphonamide

The expected product is obtained according to the process
described 1n Step B of Example 1.

Step C:
4-cyclopropyl-6-10do-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product i1s obtained according to the process

described in Step C of Example 1 (heating time: 24 hours, at
130° C.).
Melting point: 304-307° C.

Step D: 4-cyclopropyl-3,4-dihydro-6-10do-2H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1in Step D of Example 1.

Melting point: 183-185° C.

EXAMPLE 29

4-cyclopropyl-8-fluoro-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A
2-cyclopropylamino-6-tluorobenzenesulphonamide

The expected product i1s obtained according to the process
described in Step B of Example 1, starting from commercial
2,6-ditfluorobenzenesulphonamide.

Step B:
4-cyclopropyl-8-tluoro-4H-1,2.4-benzothiadiazine
1,1-dioxaide

The expected product i1s obtained according to the process
described 1in Step C of Example 5 (heating time: 24 hours).

Melting point: 156-157° C.
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Step C: 4-cyclopropyl-8-tluoro-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process

described in Step D of Example 1.

Melting point: 177-179° C.

EXAMPLE 30

6,8-dibromo-4-cyclopropyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A: 2,4-dibromo-6-fluorobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 2,4-dibromo-
6-tfluoroaniline.

Melting point: 153-157° C.

Step B:
2.,4-dibromo-6-cyclopropylaminobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step B of Example 1.

Step C: 6,8-dibromo-4-cyclopropyl-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1.

Melting point: 254-256° C.

Step D: 6,8-dibromo-4-cyclopropyl-3,4-dihydro-2H-
1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 203-205° C.

EXAMPLE 31

S-chloro-4-cyclopropyl-6-tfluoro-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

Step A: 3-chloro-2.,4-difluorobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 3-chloro-2,
4-difluoroaniline.

Melting point: 128-132° C.

Step B: 3-chloro-2-cyclopropylamino-4-tluorobenze-
nesulphonamide

The expected product 1s obtained according to the process
described in Step B of Example 1.

Step C: 5-chloro-4-cyclopropyl-6-tluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 2 hours, at
130° C.).

Melting point: 147-148° C.



US 7,741,320 B2

23
Step D: 5-chloro-4-cyclopropyl-6-fluoro-3,4-dihy-
dro-2H-1,2.,4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 141-143° C.

EXAMPLE 32

8-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1.1-dioxide

Step A: 2-chloro-6-fluorobenzenesuilphonamide

The expected product i1s obtained according to the process
described in Step A of Example 1, starting from 2-chloro-6-
fluoroaniline.

Melting point: 187-190° C.

Step B:
2-chloro-6-cyclopropylaminobenzenesulphonamide

The expected product i1s obtained according to the process
described 1in Step B of Example 1.

Step C:
8-chloro-4-cyclopropyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step C of Example 1 (heating time: 2 hours, at
130° C.).

Melting point: 207-209° C.

Step D: 8-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 182-184° C.

EXAMPLE 33

6-bromo-4-cyclopropyl-8-trifluoromethyl-3,4-dihy-
dro-2H-1,2.4-benzothiadiazine 1,1-dioxide

Step A: 4-bromo-2-tluoro-6-trifluoromethylbenzene-
sulphonamide

The expected product i1s obtained according to the process
described in Step A of Example 1, starting from 4-bromo-2-
fluoro-6-tritluoromethylaniline.

Melting point: 133-135° C.

Step B: 4-bromo-2-cyclopropylamino-6-trifluorom-
cthylbenzenesulphonamide

The expected product is obtained according to the process
described 1in Step B of Example 1.

Step C: 6-bromo-4-cyclopropyl-8-trifluoromethyl-
4H-1,2.4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1in Step C of Example 1 (heating time: 6 hours).

Melting point: 253-254° C.
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Step D: 6-bromo-4-cyclopropyl-8-trifluoromethyl-3,
4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 200-201° C.

EXAMPLE 34

6-bromo-4-cyclopropyl-7-tfluoro-3,4-dihydro-2H-1,
2.4-benzothiadiazine 1,1-dioxide

Step A: 4-bromo-2,5-difluorobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 4-bromo-2,
S-difluoroaniline.

Melting point: 159-163° C.

Step B: 4-bromo-2-cyclopropylamino-5-tluoroben-
zenesulphonamide

The expected product 1s obtained according to the process
described in Step B of Example 1.

Step C: 6-bromo-4-cyclopropyl-7-fluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step C of Example 1 (heating time: 24 hours).

Melting point: 218-219° C.

Step D: 6-bromo-4-cyclopropyl-7-fluoro-3,4-dihy-
dro-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 163-165° C.

EXAMPLE 35

6-bromo-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A
4-bromo-2-cyclopropylaminobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step B of Example 1, starting from commercial
4-bromo-2-tluorobenzenesulphonamide.

Step B:
6-bromo-4-cyclopropyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 24 hours, at
130° C.).

Melting point: 268-271° C.

Step C: 6-bromo-4-cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 180-181° C.
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EXAMPLE 36

8-chloro-4-cyclopropyl-3,4-dihydro-5-methyl-2H-1,
2.4-benzothiadiazine 1,1-dioxide

Step A
6-chloro-2-fluoro-3-methylbenzenesulphonamide

The expected product i1s obtained according to the process
described in Step A of Example 1, starting from 6-chloro-2-
fluoro-3-methylaniline.

Melting point: 174-176° C.

Step B: 6-chloro-2-cyclopropylamino-3-methylben-
zenesulphonamide

The expected product i1s obtained according to the process
described 1n Step B of Example 1 (heating time: 48 hours).

Step C: 8-chloro-4-cyclopropyl-5-methyl-4H-1,2.4-
benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step C of Example 1.

Step D: 8-chloro-4-cyclopropyl-3,4-dihydro-5-me-
thyl-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 2135-217° C.

EXAMPLE 37

4-cyclopropyl-3,4-dihydro-6-methyl-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: 2-fluoro-4-methylbenzenesulphonamide

The expected product i1s obtained according to the process
described 1n Step A of Example 1, starting from 2-fluoro-4-

methylaniline.
Melting point: 136-137° C.

Step B:
2-cyclopropylamino-4-methylbenzenesulphonamide

The expected product is obtained according to the process
described in Step B of Example 1 (heating time: 24 hours).

Step C:
4-cyclopropyl-6-methyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1.

Melting point: 224-226° C.

Step D: 4-cyclopropyl-3,4-dihydro-6-methyl-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 157-138° C.
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EXAMPLE 38

4-cyclopropyl-6,8-difluoro-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A: 2.4,6-trifluorobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 2,4,6-trifluo-
roaniline.

Melting point: 102-106° C.

Step B:
2-cyclopropylamino-4,6-difluorobenzenesulphonamide

The expected product 1s obtained according to the process
described 1in Step B of Example 1.

Step C: 4-cyclopropyl-6,8-difluoro-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step C of Example 1 (heating time: 24 hours).

Melting point: 167-168° C.

Step D: 4-cyclopropyl-6,8-difluoro-3,4-dihydro-2H-
1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 161-164° C.

EXAMPLE 39

4-cyclopropyl-3,6-difluoro-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A: 2,3, 4-trifluorobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 2,3,4-trifluo-
roaniline.

Melting point: 111-114° C.

Step B:
2-cyclopropylamino-3,4-ditfluorobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step B of Example 1.

Step C: 4-cyclopropyl-3,6-difluoro-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 6 hours).

Melting point: 182-184° C.

Step D: 4-cyclopropyl-5,6-difluoro-3,4-dihydro-2H-
1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 160-162° C.
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EXAMPLE

40

7-bromo-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: S-bromo-2-tfluorobenzenesulphonamide

The expected product 1s obtained according to the process
described 1in Step A of Example 1, starting from 5-bromo-2-
fluoroaniline.

Melting point: 149-151° C.

Step B:
S-bromo-2-cyclopropylaminobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step B of Example 1.

Step C:
7-bromo-4-cyclopropyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process

described 1n Step C of Example 1 (heating time: 5 hours, at
130° C.).
Melting point: 242-244° C.

Step D: 7-bromo-4-cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 178-179° C.

EXAMPL.

(Ll

41

4-cyclopropyl-3,4-dihydro-7-nitro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A: 2-chloro-5-nitrobenzenesulphonamide

A portion of glacial acetic acid (160 mL) 1s saturated for 30
minutes with gaseous sulphur dioxide. To the resulting solu-
tion, cooled on an 1ce bath, there 1s added an aqueous solution
of CuCl, (7 g 1n 20 mL), with stirring (suspension A).

2-Chloro-5-nitroamline (15 g) 1s dissolved 1n a mixture of
glacial acetic acid (160 mL) and concentrated HC1 (40 mL).
To the resulting solution, cooled 1n a bath of 1ce and salt (-5°
C.), there 1s added dropwise an aqueous solution of NaNQO,, (8
g 1n 20 mL), with stirring. At the end of the addition, the
resulting solution 1s slowly mixed with suspension A, with
stirring. After stirring for 15 minutes, the suspension 1s
poured onto 1ce (400 g). The precipitate that 1s formed 1s
collected by filtration, washed with water and 1mmediately
re-dissolved 1n dioxane (150 mL). The solution obtained 1s
added gradually, with stirring, to a concentrated ammonium
hydroxide solution (300 mL) previously cooled on an ice
bath. After stirring for 30 minutes, the organic solvent and
some ol the ammonia are removed by evaporation under
reduced pressure. The aqueous solution/suspension obtained
1s adjusted to neutral pH by adding 6N HCI. The precipitate
tormed 1s collected by filtration and washed with water. It 1s
suspended 1n water (200 mL), and 10% NaOH 1s added until
the pH 1s clearly alkaline. The suspension 1s heated 1n order to
tacilitate dissolution of the title product. The insoluble mate-
rial that remains 1s removed by filtration 1n the hot state. The
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cooled filtrate 1s adjusted to neutral or slightly acid pH by
adding 6N HCI. The precipitate 1s collected on a filter, washed
with water and dried.

Melting point: 180-183° C.

Step B:
2-cyclopropylamino-3-nitrobenzenesulphonamide

2-Chloro-5-nitrobenzenesulphonamide (5 g) prepared 1n
the Step above 1s introduced 1nto a hermetically closed vessel
containing a mixture of dioxane (70 mL) and cyclopropy-
lamine (3.5 mL). The hermetically closed vessel 1s placed 1n
an oven at 100° C. for 24 hours. After this time period, the
solvent and the reagent are removed by concentrating under
reduced pressure. The residue 1s taken up in methanol (20
ml.) and the insoluble material, which contains the title prod-

uct, 1s collected by filtration, washed with methanol and
dried.

Step C:
4-cyclopropyl-7-nitro-4H-1,2,4-benzothiadiazine
1,1-dioxide

In a round-bottom flask, a mixture of 2-cyclopropylamino-
S-nitrobenzenesulphonamide (5 g), originating from the Step
above, and ethyl orthoformate (50 mL) 1s heated 1n the open
state at 130° C. for 3 hours. The suspension obtained 1s cooled
on an ice bath and the insoluble material 1s collected by
filtration, washed with ether and dried.

Melting point: 233-235° C.

Step D: 4-cyclopropyl-3,4-dihydro-7-nitro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.
Melting point: 198-201° C.

EXAMPLE 42

7-acetamido-4-cyclopropyl-3,4-dihydro-2H-1,2.4-
benzothiadiazine 1,1-dioxide

Step A
7-amino-4-cyclopropyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

To a solution of 4-cyclopropyl-7-nitro-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide (S g; prepared in Step C of Example
41) 1n ethanol (180 mL) there 1s added 10 % palladium-on-
carbon (500 mg). The suspension 1s placed in a hydrogenator
under 10 atmospheres of H, for 30 minutes at ambient tem-
perature. The suspension 1s concentrated to dryness under
reduced pressure and the residue i1s taken up i1n boiling
acetone (300 mL). The insoluble material 1s removed by
filtration 1n the hot state and 1s washed with boiling acetone.
The filtrate 1s concentrated to dryness and the residue 1is
recrystallised from methanol.

Melting point: 283-285° C.

Step B: 7-acetamido-4-cyclopropyl-3,4-dihydro-2H-
1,2,4-benzothiadiazine 1,1-dioxide

Acetyl chloride (0.5 mL) 1s added to a solution of 7-amino-
4-cyclopropyl-4H-1,2,4-benzothiadiazine 1,1-dioxide (0.5
o), prepared in the Step above, 1n dioxane (20 mL) and stirring
1s carried out at ambient temperature for 16 hours. After
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removing the solvent by distillation under reduced pressure,
the residue 1s taken up in water, and the precipitate, of 7-ac-
ctamido-4-cyclopropyl-4H-1,2.4-benzothiadiazine 1,1-d1ox-
ide, 1s collected by filtration, washed with water and dried. It
1s used directly 1n a subsequent step, according to the proce-
dure described 1n Step D of Example 1, 1n order to obtain the
expected product.

Melting point: 230-232° C.

EXAMPLE 43

6,7-dichloro-4-cyclobutyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A
4,5-dichloro-2-cyclobutylaminobenzenesulphonamide

Starting from 4,5-dichloro-2-fluoroaniline, the expected
product 1s obtained according to the process described in
Steps A and B of Example 1, with addition of cyclobuty-
lamine 1n Step B.

Step B: 6,7-dichloro-4-cyclobutyl-4H-1,2.4-ben-
zothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1in Step C of Example 1 (heating time: 24 hours).

Melting point: 238-240° C.

Step C: 6,7-dichloro-4-cyclobutyl-3,4-dihydro-2H-1,
2.4-benzothiadiazine 1,1-dioxide

The expected product is obtained according to the process
described in Step D of Example 1.

Melting point: 161-163° C.

EXAMPLE 44

7-chloro-4-cyclobutyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A
4-cyclobutyl-7-nitro-4H-1,2,4-benzothiadiazine
1,1-dioxide

Starting from 2-chloro-5-nitroaniline, the expected prod-
uct 1s obtained according to the process described 1n Steps A,

B and C of Example 41, with addition of cyclobutylamine 1n
Step B.

Melting point: 229-232° C.

Step B:
7-amino-4-cyclobutyl-4H-1,2,4-benzothiadiazine
1,1-dioxaide

The expected product i1s obtained according to the process
described 1in Step A of Example 42.

Melting point: 278-280° C.

Step C:
7-chloro-4-cyclobutyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

A solution of CuSO,.5H,0O (84 g) and NaCl (22.5 g) 1n
water (200 mL) 1s cooled on an ice bath, and an aqueous
solution of Na,S,0. (22.5 g in 100 mL) 1s added dropwise.
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After stirring for 15 mainutes, the precipitate, of Cu,Cl,, 1s
collected by filtration and washed with water.

A solution of 7-amino-4-cyclobutyl-4H-1,2,4-benzothia-
diazine 1,1-dioxide prepared 1in the Step above (3.48 g) in 6N
HC1 (40 mL) 1s cooled on an 1ce bath and then an aqueous
solution of NaNO,, (2 g 1n 15 mL) 1s added dropwise. The
solution obtained 1s added gradually to a solution of the
Cu,Cl, 1n concentrated HCI1 (30 mL). After stirring for 3
minutes at ambient temperature, water (150 mL) 1s added to
the reaction mixture and the precipitate obtained 1s collected
by filtration, washed with water and dried.

Melting point: 229-231° C.

Step D: 7-chloro-4-cyclobutyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

To a solution of the 7-chloro-4-cyclobutyl-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide originating from the Step above (3
g) 1 1sopropanol (100 mL) there 1s added finely ground
NaBH, (2.5 g) and then heating 1s carried out for 10 minutes
at 55° C. The solvent 1s removed by evaporation under
reduced pressure. The residue 1s taken up in water (100 mL)
and brought to acid pH by adding 6N HCI. The title product is
extracted with chloroform (3x350 mL). The organic phase 1s
dried over MgSQO, and filtered. The filtrate 1s evaporated to
dryness and the residue is purified by chromatography on a
silica column (mobile phase: chloroform). The product
obtained 1s recrystallised from methanol.

Melting point: 162-164° C.

EXAMPLE 45

6-chloro-4-cyclobutyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A
4-chloro-2-cyclobutylaminobenzenesulphonamide

Starting from 4-chloro-2-fluoroaniline, the expected prod-
uct 1s obtained according to the process described in Steps A

and B of Example 1, with addition of cyclobutylamine 1n Step
B.

Step B:
6-chloro-4-cyclobutyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 6 hours, at

130° C.).
Melting point: 224-226° C.

Step C: 6-chloro-4-cyclobutyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 183-185° C.

EXAMPLE 46

4-cyclobutyl-3,4-dihydro-7-nitro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Starting from 4-cyclobutyl-7-nitro-4H-1,2,4-benzothiadi-
azine 1,1-dioxide (prepared in Step A of Example 44), the
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expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 188-190° C.

EXAMPLE 47

6, 7-dichloro-4-cyclopentyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A
4,5-dichloro-2-cyclopentylaminobenzenesulphonamide

Starting {from 4,5-dichloro-2-fluoroaniline, the expected
product 1s obtained according to the process described in

Steps A and B of Example 1, with addition of cyclopenty-
lamine 1n Step B.

Step B: 6,7-dichloro-4-cyclopentyl-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product is obtained according to the process

described in Step C of Example 5 (heating time: 72 hours, at
140° C.).
Melting point: 189-191° C.

Step C: 6,7-dichloro-4-cyclopentyl-3,4-dihydro-2H-
1,2.4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 221-224° C.

EXAMPLE 48

7-chloro-4-cyclopentyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A
S-chloro-2-cyclopentylaminobenzenesulphonamide

Starting from S-chloro-2-tfluoroaniline, the expected prod-
uct 1s obtained according to the process described 1n Steps A

and B of Example 1, with addition of cyclopentylamine 1n
Step B.

Step B:
7-chloro-4-cyclopentyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product is obtained according to the process
described 1n Step C of Example 5 (heating time: 96 hours).

Melting point: 218-220° C.

Step C: 7-chloro-4-cyclopentyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described in Step D of Example 1.

Melting point: 193-194° C.
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EXAMPLE 49

6-chloro-4-cyclopentyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A
4-chloro-2-cyclopentylaminobenzenesulphonamide

Starting from 4-chloro-2-fluoroaniline, the expected prod-
uct 1s obtained according to the process described in Steps A

and B of Example 1, with addition of cyclopentylamine 1n
Step B.

Step B:
6-chloro-4-cyclopentyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process

described 1in Step C of Example 5.
Melting point: 170-172° C.

Step C: 6-chloro-4-cyclopentyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.
Melting point: 175-177° C.

EXAMPLE 50

6,7-dichloro-4-cyclohexyl-3,4-dihydro-2H-1,2.4-
benzothiadiazine 1,1-dioxide

Step A
4,5-dichloro-2-cyclohexylaminobenzenesulphonamide

Starting from 4,5-dichloro-2-fluoroaniline, the expected
product 1s obtained according to the process described in
Steps A and B of Example 1, with addition of cyclohexy-
lamine 1n Step B which 1s heated at 80° C. 1n a hermetically
closed vessel for 72 hours.

Step B: 6,7-dichloro-4-cyclohexyl-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 5 (heating time: 72 hours, at
140° C.).

Melting point: 219-222° C.

Step C: 6,7-dichloro-4-cyclohexyl-3,4-dihydro-2H-1,
2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.
Melting point: 207-209° C.

EXAMPLE 51

7-chloro-4-cyclohexyl-3.,4-dihydro-2H-1,2.4-ben-
zothiadiazine 1,1-dioxide

Step A
S-chloro-2-cyclohexylaminobenzenesulphonamide

Starting from S-chloro-2-fluoroaniline, the expected prod-
uct 1s obtained according to the process described in Steps A
and B of Example 1, with addition of cyclohexylamine 1n Step

B.
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Step B:
7-chloro-4-cyclohexyl-4H-1,2.4-benzothiadiazine
1,1-dioxide

34
Step C: 6,7-dichloro-4-cycloheptyl-3.,4-dihydro-2H-
1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process

The expected product 1s obtained according to the process 5 described in Step D of Example 1.

described 1n Step C of Example 1 (heating time: 5 hours, at
130° C.).
Melting point: 209-211° C.

Step C: 7-chloro-4-cyclohexyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 233-235° C.

EXAMPLE

>2

6-chloro-4-cyclohexyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A
4-chloro-2-cyclohexylaminobenzenesulphonamide

Starting from 4-chloro-2-tfluoroaniline, the expected prod-
uct 1s obtained according to the process described in Steps A

and B of Example 1, with addition of cyclohexylamine 1in Step
B.

Step B:
6-chloro-4-cyclohexyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process

described in Step C of Example 1 (heating time: 48 hours, at
130° C.).
Melting point: 189-191° C.

Step C: 6-chloro-4-cyclohexyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 178-180° C.

EXAMPLE

S3

6,7-dichloro-4-cycloheptyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A
4,5-dichloro-2-cycloheptylaminobenzenesulphonamide

Starting from 4,5-dichloro-2-fluoroaniline, the expected
product 1s obtained according to the process described in
Steps A and B of Example 1, with addition of cyclohepty-
lamine 1n Step B.

Step B: 6,7-dichloro-4-cycloheptyl-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product is obtained according to the process
described 1n Step C of Example 5 (heating time: 72 hours, at
140° C.).

Melting point: 222-224° C.
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Melting point: 191-192° C.

EXAMPLE 54

7-chloro-4-cycloheptyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A
S-chloro-2-cycloheptylaminobenzenesulphonamaide

Starting from S-chloro-2-fluoroaniline, the expected prod-
uct 1s obtained according to the process described in Steps A

and B of Example 1, with addition of cycloheptylamine 1n
Step B.

Step B:
7-chloro-4-cycloheptyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process

described in Step C of Example 1 (heating time: 24 hours, at
130° C.).
Melting point: 241-243° C.

Step C: 7-chloro-4-cycloheptyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 216-218° C.

EXAMPLE 55

6-chloro-4-cycloheptyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A
4-chloro-2-cycloheptylaminobenzenesulphonamide

Starting from 4-chloro-2-fluoroaniline, the expected prod-
uct 1s obtained according to the process described in Steps A
and B of Example 1, with addition of cycloheptylamine 1n

Step B.

Step B:
6-chloro-4-cycloheptyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described in Step C of Example 1 (heating time: 72 hours, at

130° C.).
Melting point: 209-211° C.

Step C: 6-chloro-4-cycloheptyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 149-151° C.
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EXAMPLE

S6

6,7-dichloro-4-cyclooctyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A
4,5-dichloro-2-cyclooctylaminobenzenesulphonamide

Starting from 4,5-dichloro-2-fluoroaniline, the expected
product 1s obtained according to the process described in
Steps A and B of Example 1, with addition of cycloocty-
lamine 1n Step B which 1s heated at 80° C. 1n a hermetically
closed vessel for 72 hours.

Step B: 6,7-dichloro-4-cyclooctyl-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described in Step C of Example 5 (heating time: 72 hours, at
140° C.).

Melting point: 229-231° C.

Step C: 6,7-dichloro-4-cyclooctyl-3,4-dihydro-2H-1,
2.4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step D of Example 1.
Melting point: 154-155° C.

EXAMPLE

S7

7-chloro-4-cyclooctyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A
S-chloro-2-cyclooctylaminobenzenesulphonamide

Starting {from 5-chloro-2-tluoroaniline, the expected prod-
uct 1s obtained according to the process described in Steps A

and B of Example 1, with addition of cyclooctylamine 1n Step
B.

Step B:
'7/-chloro-4-cyclooctyl-4H-1,2,4-benzothiadiazine
1,1-dioxaide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 24 hours, at
130° C.).

Melting point: 235-237° C.

Step C: 7-chloro-4-cyclooctyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1in Step D of Example 1.
Melting point: 184-186° C.

EXAMPLE

>3

6-chloro-4-cyclooctyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

Step A
4-chloro-2-cyclooctylaminobenzenesulphonamide

Starting from 4-chloro-2-tfluoroaniline, the expected prod-
uct 1s obtained according to the process described in Steps A
and B of Example 1, with addition of cyclooctylamine 1n Step

B.
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Step B:
6-chloro-4-cyclooctyl-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 48 hours, at
130° C.).

Melting point: 209-211° C.

Step C: 6-chloro-4-cyclooctyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.
Melting point: 141-143° C.

EXAMPLE 59

6,7-dichloro-4-(1-methyl)cyclopropyl-3,4-dihydro-
2H-1.2.4-benzothiadiazine 1,1-dioxide

Step A: 4,5-dichloro-2-(1-methyl)cyclopropylami-
nobenzenesulphonamide

Starting from 4,5-dichloro-2-fluoroaniline, the expected
product 1s obtained according to the process described in
Steps A and B of Example 1, with addition of (1-methyl)
cyclopropylamine in Step B.

Melting point: 130-132° C.

Step B: 6,7-dichloro-4-(1-methyl)cyclopropyl-4H-1,
2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step C of Example 1 (heating time: 24 hours).

Melting point: 230-232° C.

Step C: 6,7-dichloro-4-(1-methyl)cyclopropyl-2H-1,
2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 162-163° C.

EXAMPLE 60

'7-chloro-4-cyclopropylmethyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A: 7-chloro-4H-1,2,4-benzothiadiazine
1,1-dioxide

A mixture of 2-amino-5-chlorobenzenesulphonamide (ob-
tained according to J. Chem. Soc. Perkin I, 1043-1047, 1979)

and ethyl orthoformate (40 mL) 1s heated at boiling for 30
minutes 1 an open vessel. The volume of the mixture 1s
reduced by half under reduced pressure. The precipitate
obtained 1s collected by filtration, washed with ether and

dried.
Melting point: 243-244° C.

Step B: 7-chloro-4-cyclopropylmethyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

To a solution of 7-chloro-4H-1.2.4-benzothiadiazine 1.1-
dioxide (1 g) 1n acetonitrile (40 mL) there 1s added potassium
carbonate (2.5 g) and cyclopropylmethyl bromide (0.7 mL)
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and the mixture 1s heated at reflux for 24 hours. The reaction
mixture 1s evaporated under reduced pressure and the residue
1s taken up 1n water (40 mL). The msoluble material 1s col-
lected by filtration, washed with water and dried and 1s recrys-
tallised from methanol.

Melting point: 183-185° C.

Step C: 7-chloro-4-cyclopropylmethyl-3,4-dihydro-
2H-1,2.,4-benzothiadiazine 1,1-dioxide

To a solution of 7-chloro-4-cyclopropylmethyl-4H-1,2.,4-
benzothiadiazine 1,1-dioxide (0.7 g) in 1sopropanol (30 mL)
there 1s added sodium borohydride (0.2 g) and the mixture 1s
heated at 50° C. for 5 minutes. The reaction mixture 1s evapo-
rated under reduced pressure and the residue 1s taken up in
water (30 mL). The pH of the medium 1s adjusted to 5-6 by
addition of 6N hydrochloric acid and the suspension 1is
extracted three times with chloroform (30 mL). The organic
phases are collected, dried over anhydrous MgSO, and fil-
tered. The filtrate 1s evaporated under reduced pressure and
the residue 1s taken up 1n methanol (S mL). Water (50 mL) 1s
added to the methanolic solution and the precipitate which

appears 1s collected by filtration, washed with water and
dried.

Melting point: 106-109° C.
EXAMPL.

(Ll

61

4-cyclopropylmethyl-7-fluoro-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A: 7-fluoro-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step A of Example 60, starting from 2-amino-5-

fluorobenzenesulphonamide.
Melting point: 269-270° C.

Step B: 4-cyclopropylmethyl-7-fluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1in Step B of Example 60.
Melting point: 155-157° C.

Step C: 4-cyclopropylmethyl-7-fluoro-3,4-dihydro-
2H-1.2,4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1in Step C of Example 60.
Melting point: 102-105° C.

EXAMPLE

62

4-cyclopropyl-7,8-difluoro-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A: 2,3,6-trifluorobenzenesulphonamide

The expected product i1s obtained according to the process
described 1n Step A of Example 1, starting from 2,3,6-trifluo-

roaniline.
Melting point: 148-151° C.

Step B:
2-cyclopropylamino-5,6-difluorobenzenesulphonamide

The expected product i1s obtained according to the process
described 1in Step B of Example 1.
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Step C: 4-cyclopropyl-7,8-difluoro-4H-1,2.,4-ben-
zothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 2 hours, at

130° C.).
Melting point: 205-206° C.

Step D: 4-cyclopropyl-7,8-difluoro-3,4-dihydro-2H-
1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 199-201° C.

EXAMPLE 63

6-cyano-4-cyclopropyl-7-fluoro-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

Step A: 2,5-difluoro-4-sulphamoylbenzonitrile

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 4-cyano-2,

5-difluoroaniline.

Step B: 2-cyclopropylamino-2-fluoro-4-sulphamoyl-
benzonitrile

The expected product 1s obtained according to the process
described 1n Step B of Example 1.

Step C: 6-cyano-4-cyclopropyl-7-fluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process

described 1n Step C of Example 1 (heating time: 24 hours, at
130° C.).
Melting point: 205-207° C.

Step D: 6-cyano-4-cyclopropyl-7-fluoro-3,4-dihy-
dro-2H-1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 208-210° C.

EXAMPLE 64

6-bromo-4-cyclopropyl-8-tfluoro-3,4-dihydro-2H-1,
2.4-benzothiadiazine 1,1-dioxide

Step A: 4-bromo-2,6-difluorobenzenesulphonamide

The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 4-bromo-2,
6-difluoroaniline.

Melting point: 142-146° C.

Step B: 4-bromo-2-cyclopropylamino-6-fluoroben-
zenesulphonamide

The expected product 1s obtained according to the process
described in Step B of Example 1.
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Step C: 6-bromo-4-cyclopropyl-8-fluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step C of Example 1 (heating time: 72 hours, at 5
130° C.).

Melting point: 2835-287° C.

Step D: 6-bromo-4-cyclopropyl-8-fluoro-3,4-dihy-
dro-2H-1,2.4-benzothiadiazine 1,1-dioxide 10

The expected product i1s obtained according to the process
described 1in Step D of Example 1.

Melting point: 193-198° C.

15
EXAMPLE 635
6-bromo-4-cyclopropyl-3-tfluoro-3,4-dihydro-2H-1,
2.4-benzothiadiazine 1,1-dioxide .
Step A: 4-bromo-2,3-difluorobenzenesulphonamide
The expected product 1s obtained according to the process
described in Step A of Example 1, starting from 4-bromo-2, s

3-difluoroaniline.
Melting point: 155-157° C.

Step B: 4-bromo-2-cyclopropylamino-3-fluoroben-

zenesulphonamide 20

The expected product 1s obtained according to the process
described 1n Step B of Example 1.

Step C: 6-bromo-4-cyclopropyl-5-fluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

35

The expected product 1s obtained according to the process

described 1n Step C of Example 1 (heating time: 3 hours, at
130° C.).
Melting point: 244-247° C.

40

Step D: 6-bromo-4-cyclopropyl-5-tluoro-3,4-dihy-
dro-2H-1,2.,4-benzothiadiazine 1,1-dioxide
45

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 197-199° C.

EXAMPLE >

66

7-bromo-4-cyclopropyl-6-tluoro-3,4-dihydro-2H-1,
2.4-benzothiadiazine 1,1-dioxide

Step A: 5-bromo-2,4-difluorobenzenesulphonamide >

The expected product is obtained according to the process
described in Step A of Example 1, starting from 5-bromo-2,
4-difluoroaniline.

Melting point: 109-111° C.

60

Step B: 5-bromo-2-cyclopropylamino-4-tluoroben-
zenesulphonamide
63

The expected product i1s obtained according to the process
described 1in Step B of Example 1.

40

Step C: 7-bromo-4-cyclopropyl-6-fluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 4 hours, at
130° C.).

Melting point: 228-231° C.

Step D: 7-bromo-4-cyclopropyl-6-fluoro-3,4-dihy-
dro-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process

described in Step D of Example 1.
Melting point: 175-177° C.

EXAMPLE 67

4-cyclopropyl-5,7,8-trifluoro-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A: 2-cyclopropylamino-3,5,6-trifluorobenzene-
sulphonamide

The expected product 1s obtained according to the process
described 1n Step B of Example 1, starting from commercial

2.,3,5,6-tetrafluorobenzenesulphonamide.

Step B: 4-cyclopropyl-3,7.8-trifluoro-4H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 4 hours, at
130° C.).

Melting point: 166-168° C.

Step C: 4-cyclopropyl-3,7.8-trifluoro-3,4-dihydro-
2H-1.2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.
Melting point: 149-151° C.

EXAMPLE 68

7-chloro-4-cyclopropyl-6-fluoro-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

Step A: S-chloro-2-cyclopropylamino-4-fluorobenze-
nesulphonamide

The expected product 1s obtained according to the process
described 1n Step B of Example 1, starting from commercial
S-chloro-2.,4-difluorobenzenesulphonamide.

Step B: 7-chloro-4-cyclopropyl-6-tluoro-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 5 hours, at
130° C.).

Melting point: 21 7-219° C.

Step C: 7-chloro-4-cyclopropyl-6-tluoro-3,4-dihy-
dro-2H-1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.
Melting point: 155-158° C.
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EXAMPLE

69

7-aminocarbonyl-4-cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

Step A: 4-fluoro-3-sulphamoylbenzamide

A solution of 4-fluoro-3-sulphamoylbenzoic acid (5.4
mmol) 1n thionyl chloride (10 mL ) 1s refluxed for 4 hours. The
reagent 1s then removed by distillation under reduced pres-
sure and the residue 1s re-dissolved 1n dry toluene (10 mL).
The solvent 1s removed by distillation under reduced pres-
sure. This operation 1s repeated twice, and then the residue 1s
dissolved 1n dry dioxane (10 mL ), and ammonia (6 mmol) and
pyridine (6 mmol) are added. After one hour, the solvent 1s
removed under reduced pressure and the residue 1s taken up 1n
methanol (5 mL), and then water (30 mL) 1s added. The

precipitate obtained 1s collected by filtration, washed with
water and dried.

Melting point: 212-214° C.

Step B:
4-cyclopropylamino-3-sulphamoylbenzamide

The expected product is obtained according to the process
described 1in Step B of Example 1.

Step C: 7-aminocarbonyl-4-cyclopropyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product is obtained according to the process
described 1n Step C of Example 1 (heating time: 3 hours, at

130° C.).
Melting point: 278-281° C.

Step D: 7-aminocarbonyl-4-cyclopropyl-3,4-dihy-
dro-2H-1,2.,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 269-271° C.

EXAMPLE 70

7-aminocarbonyl-4-cyclopropyl-3,4-dihydro-N-me-
thyl-2H-1,2,4-benzothiadiazine 1,1-dioxide

Step A: 4-fluoro-N-methyl-3-sulphamoylbenzamide

The expected product 1s obtained according to the process
described 1 Step A of Example 69, using methylamine
instead of ammoma.

Melting point: 242-244° C.

Step B:
4-cyclopropylamino-N-methyl-3-sulphamoylbenzamide

The expected product is obtained according to the process
described 1in Step B of Example 1.

Step C: 7-aminocarbonyl-4-cyclopropyl-N-methyl-
4H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 3 hours, at
130° C.).

Melting point: 300-305° C.
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Step D: 7-aminocarbonyl-4-cyclopropyl-3,4-dihy-
dro-N-methyl-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 271-273° C.

EXAMPLE 71

7-aminocarbonyl-4-cyclopropyl-3,4-dihydro-N,N-
dimethyl-2H-1,2,4-benzothiadiazine 1,1-dioxide

Step A
4-fluoro-N,N-dimethyl-3-sulphamoylbenzamide

The expected product 1s obtained according to the process
described 1n Step A of Example 69, using dimethylamine
instead ol ammonia.

Step B: 4-cyclopropylamino-N,N-dimethyl-3-sulpha-
moylbenzamide

The expected product 1s obtained according to the process
described 1n Step B of Example 1.

Step C: 7-aminocarbonyl-4-cyclopropyl-N,N-dim-
cthyl-4H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process

described 1n Step C of Example 1 (heating time: 3 hours, at
130° C.).

Melting point: 173-175° C.

Step D: 7-aminocarbonyl-4-cyclopropyl-3,4-dihy-
dro-N,N-dimethyl-2H-1,2,4-benzothiadiazine 1,1-
dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 216-219° C.

EXAMPLE 72

8-bromo-6-cyano-4-cyclopropyl-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

Step A: 3-bromo-5-fluoro-4-sulphamoylbenzonitrile

The expected product 1s obtained according to the process
described 1n Step A of Example 1, starting from 2-bromo-4-
cyano-S-tluoroaniline.

Step B: 3-bromo-5-cyclopropylamino-4-sulphamoyl-
benzonitrile

The expected product 1s obtained according to the process
described in Step B of Example 1.

Step C: 8-bromo-6-cyano-4-cyclopropyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 3 hours, at
130° C.).
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Step D: 8-bromo-6-cyano-4-cyclopropyl-3,4-dihy-
dro-2H-1,2.,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 250-2353° C.

EXAMPLE 73

7-amino-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described in Step D of Example 1, starting from 7-amino-4-
cyclopropyl-4H-1,2,4-benzothiadiazine 1,1-dioxide pre-
pared 1n Step A of Example 42.

Melting point: 187-189° C.

EXAMPLE 74

4-cyclopropyl-3,4-dihydro-6-nitro-2H-1,2.4-ben-
zothiadiazine 1,1-dioxide

Step A: 2-fluoro-4-nitrobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step A of Example 41, starting from 2-fluoro-4-
nitroaniline.

Melting point: 145-147° C.

Step B:
2-cyclopropylamino-4-nitrobenzenesulphonamide

The expected product 1s obtained according to the process
described 1n Step B of Example 41.

Step C:
4-cyclopropyl-6-nitro-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product i1s obtained according to the process
described 1in Step C of Example 41.

Melting point: 254-257° C.

Step D: 4-cyclopropyl-3,4-dihydro-6-nitro-2H-1,2.,4-
benzothiadiazine 1,1-dioxide

The expected product is obtained according to the process
described in Step D of Example 1.

Melting point: 166-169° C.

EXAMPLE 75

6-acetamido-4-cyclopropyl-3,4-dihydro-2H-1,2.,4-
benzothiadiazine 1,1-dioxide

Step A
6-amino-4-cyclopropyl-4H-1,2.,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described 1in Step A of Example 42, starting from the com-
pound of Example 74.

Melting point: 177-180° C.
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Step B: 6-acetamido-4-cyclopropyl-3,4-dihydro-2H-
1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step B of Example 42.

Melting point: 265-267° C.

EXAMPLE 76

6-amino-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1, starting from 6-amino-4-
cyclopropyl-4H-1,2,4-benzothiadiazine 1,1-dioxide pre-
pared in Step A of Example 75.

Melting point: 185-188° C.

EXAMPLE 77

4-cyclopropyl-3,4-dihydro-7-methoxycarbonyl-2H-
1,2,4-benzothiadiazine 1,1-dioxide

Step A: 4-tfluoro-3-sulphamoylbenzoic acid

A suspension of 2-fluoro-3-methylbenzenesulphonamide
(5.3 mmol), obtained according to the process described 1n
Step A of Example 1 starting from 2-fluoro-5-methylaniline,
in water (50 mL) 1s heated at 70° C. and then NaOH 10% w/v
1s added dropwise until the compound has completely dis-
solved. Potassium permanganate (3 g) 1s added in small por-
tions. After stirring for 4 hours, the suspension 1s discharged
by filtration 1n the hot state and the filtrate 1s brought to pH 1
by adding 12N HCI. The precipitate obtained is collected by
filtration, washed with water and dried to yield the title prod-
uct 1n the form of a white solid.

Melting point: 237-239° C.

Step B: methyl
4-cyclopropylamino-3-sulphamoylbenzoate

4-Cyclopropylamino-3-sulphamoylbenzoic acid (3.9
mmol), prepared according to the process described 1n Step B
of Example 1 starting from the compound obtained 1n the Step
above, 1s then dissolved in sulphuric acid (0.5 mL ) and metha-
nol (10 mL), and the mixture 1s heated at reflux for 4 hours.
The solvent i1s then removed by distillation under reduced

pressure and the residue 1s suspended 1n water (20 mL). The
precipitate obtained 1s collected by filtration, washed with
water and dried to yield the title product in the form of a white

solid.
Melting point: 158-161° C.

Step C: 4-cyclopropyl-7-methoxycarbonyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 4 hours at

130° C.).
Melting point: 192-195° C.
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Step D: 4-cyclopropyl-3,4-dihydro-7-methoxycarbo-
nyl-2H-1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Step D of Example 1.

Melting point: 178-180° C.

EXAMPLE

78

7-carboxy-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

A solution of the compound of Example 77 (3.5 mmol) 1n
a mixture of methanol/water 1/1 (100 mL) containing NaOH
(0.5 g) 1s heated at 40° C. for 3 hours. The methanol 1s then

removed by distillation under reduced pressure and the result-
ing aqueous solution 1s adjusted to pH 2 by adding 6N HCI.
The precipitate obtained 1s collected by filtration, washed

with water and dried to yield the title product 1in the form of a
white solid.

Melting point: 263-265° C.

EXAMPLE

79

4-cyclopropyl-3,4-dihydro-7-phenoxycarbonyl-2H-
1,2.4-benzothiadiazine 1,1-dioxide

N,N'-carbonyldiimidazole (0.6 g) 1s added to a solution of
the compound of Example 78 (3.5 mmol) in DMF (7 mL).
After stirring for 1 hour at ambient temperature, phenol (0.5
g) and DBU (0.5 mL) are added. After stirring for 2 hours at
ambient temperature, water (40 mL ) 1s added and the mixture
1s extracted three times with ethyl acetate (30 mL). The
organic phases are combined, dried over anhydrous MgSO,
and filtered. The filtrate 1s evaporated to dryness and the
residue 1s re-dissolved 1n methanol (5 mL). Water (50 mL) 1s
added to the solution and the precipitate obtained 1s collected
by filtration, washed with water and dried to yield the title
product in the form of a white solid.

Melting point: 160-162° C.

EXAMPLE

30

4-cyclopropyl-3,4-dihydro-6-methoxycarbonyl-2H-
1,2.,4-benzothiadiazine 1,1-dioxide

Step A: methyl 3-fluoro-4-sulphamoylbenzoate

A solution of 3-fluoro-4-sulphamoylbenzoic acid (4.5
mmol), obtained in 2 steps according to the process described
in Step A of Example 77, starting from 2-fluoro-4-methyla-
niline, and sulphuric acid (0.5 mL) 1n methanol (10 mL) 1s
heated at retlux for 1 hour. The solvent 1s then removed by
distillation under reduced pressure and the residue 1s sus-
pended in water (20 mL). The precipitate obtained 1s col-
lected by filtration, washed with water and dried to yield the
title product in the form of a white solid.

Melting point: 153-156° C.

Step B: methyl
3-cyclopropylamino-4-sulphamoylbenzoate

The expected product i1s obtained according to the process
described 1in Step B of Example 1.
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Step C: 4-cyclopropyl-6-methoxycarbonyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step C of Example 1 (heating time: 4 hours, at
130° C.).

Melting point: 191-194° C.

Step D: 4-cyclopropyl-3,4-dihydro-6-methoxycarbo-
nyl-2H-1,2.4-benzothiadiazine 1,1-dioxade

The expected product 1s obtained according to the process
described 1n Step D of Example 1.
Melting point: 162-164° C.

EXAMPLE 81

6-carboxy-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Example 78, using the compound of Example 80
as starting material instead of the compound of Example 77.

Melting point: 243-245° C.
EXAMPLE 82

4-cyclopropyl-3.,4-dihydro-7-phenylaminocarbonyl-
2H-1,2.4-benzothiadiazine 1,1-dioxide

Step A: 4-fluoro-N-phenyl-3-sulphamoylbenzamide

The expected product 1s obtained 1n 4 steps, starting from
4-fluoro-3-nitrotoluene. The 4-fluoro-3-nitrotoluene (6.5
mmol) 1s added 1n small portions to a solution of potassium
dichromate (4 g) in glacial acetic acid (10 mL). After stirring
for 15 minutes, sulphuric acid (4 mL) 1s added and the solu-
tion 1s heated at reflux for 2 hours. The mixture 1s then cooled,
water (100 mL) 1s added and extraction with ethyl acetate
(3x100 mL) 1s carried out. The organic phases are collected,
dried over anhydrous MgSQO, and evaporated. The residue 1s
recrystallised from an ethyl acetate/hexane (1/1) mixture and
used 1n the next step.

A solution of the 4-fluoro-3-nitrobenzoic acid (5.4 mmol)
in thionyl chloride (10 mL) 1s heated at reflux for 4 hours.
After evaporating oif the solvent under reduced pressure, the
residue 1s re-dissolved in dry toluene (10 mL ) and the solution
1s evaporated to dryness. This operation 1s repeated twice. The
residue 1s dissolved 1n dry dioxane (10 mL), and aniline (6
mmol) and pyridine (6 mmol) are added to the solution. After
stirring for 1 hour at ambient temperature, the solvent 1s
removed under reduced pressure and the residue 1s dissolved
in methanol (5 mL). Water (30 mL) 1s added to the resulting
solution and the precipitate obtained 1s collected by filtration,
washed with water and dried for use in the next step.

A suspension of the 4-fluoro-3-nitro-N-phenylbenzamide
(4 mmol) 1n an ethanol/water (2/1) mixture 1s heated to reflux
and then ammonium chloride (0.5 g) and iron powder (2 g) are
added. After 15 minutes, the suspension 1s filtered in the warm
state and the 1nsoluble material 1s rinsed with warm ethanol
(50 mL). The filtrate 1s treated with absorbent carbon and
filtered. The ethanol 1n the filtrate 1s removed by distillation
under reduced pressure. The precipitate obtained 1s collected
by filtration, washed with water and dried.

The product thereby obtained 1s reacted according to the
process described 1n Step A of Example 1 to yield the title
product.

Melting point: 219-221° C.
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Step B:
4-cyclopropylamino-N-phenyl-3-sulphamoylbenzamide

The expected product 1s obtained according to the process
described 1in Step B of Example 1.

Step C: 4-cyclopropyl-7-phenylaminocarbonyl-4H-1,
2.4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step C of Example 1 (heating time: 4 hours, at
130° C.).

Melting point: 293-296° C.

Step D: 4-cyclopropyl-3,4-dihydro-7-phenylami-
nocarbonyl-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described in Step D of Example 1.
Melting point: 268-270° C.

EXAMPLE

33

4-cyclopropyl-3,4-dihydro-6-phenylaminocarbonyl-
2H-1.2,4-benzothiadiazine 1,1-dioxide

Step A: 3-fluoro-N-phenyl-4-sulphamoylbenzamide

The expected product 1s obtained according to the process
described 1n Step A of Example 82, starting from 3-fluoro-4-
nitrotoluene.

Melting point: 250-252° C.

Step B:
3-cyclopropylamino-N-phenyl-4-sulphamoylbenzamide

The expected product i1s obtained according to the process
described 1in Step B of Example 1.

Step C: 4-cyclopropyl-6-phenylaminocarbonyl-4H-1,
2.4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step C of Example 1 (heating time: 4 hours, at

130° C.).
Melting point: 278-281° C.

Step D: 4-cyclopropyl-3,4-dihydro-6-phenylami-
nocarbonyl-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 232-234° C.

EXAMPLE

34

4-cyclopropyl-3,4-dihydro-7-methoxy-2H-1,2,4-
benzothiadiazine 1,1-dioxide

Step A
2-cyclopropylamino-5-methoxybenzenesulphonamide

To a solution of 2-amino-5-methoxybenzenesulphona-
mide (4.9 mmol) 1n methanol (20 mL) there are added

(1-ethoxycyclopropyloxy )trimethylsilane (4 mL) and glacial
acetic acid (4 mL) and then heating at reflux 1s carried out for
18 hours. The mixture 1s then evaporated to dryness under
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reduced pressure. The o1l obtained 1s taken up 1 water (30
ml.) and extracted with chloroform (3x30 mL). The organic
phases are collected and dried over anhydrous MgSO,. After
filtration, the filtrate 1s evaporated to dryness and the residual
o1l 1s dissolved 1n THF (30 mL). Sodium borohydride (2 g)
and boron trifluoride etherate (2 mL) are added and then the
mixture 1s heated at retlux for 18 hours. The solvent 1s then
removed by evaporation under reduced pressure and the resi-
due 1s taken up 1n water (30 mL), adjusted to slightly acid pH
by adding 6N HC1 and then extracted with chloroform (3x30
ml.). The organic phases are collected and dried over anhy-
drous MgSQO,. After filtration, the filtrate 1s evaporated to
dryness and the expected compound 1s obtained 1n the form of
an o1l used directly 1n the next Step.

Step B:
4-cyclopropyl-7-methoxy-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product 1s obtained according to the process
described i Step C of Example 1.

Melting point: 216-219° C.

Step C: 4-cyclopropyl-3,4-dihydro-7-methoxy-2H-1,
2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step D of Example 1.

Melting point: 154-156° C.

EXAMPLE 85

4-cyclopropyl-3,4-dihydro-7-hydroxy-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide

A solution of the compound of Example 84 (50 mg) 1n

chloroform (3 mL) 1s cooled on an ice bath and then boron
tribromide (0.15 mL) 1s added. After stirring for 20 hours,
water (5 mL) 1s added to the mixture, which 1s then concen-

trated under reduced pressure and subsequently extracted
with ethyl acetate (3x20 mL). The organic phases are col-
lected and dried over anhydrous MgSO,,. After filtration, the
filtrate 1s evaporated to dryness and the residue 1s dissolved 1n
cthyl acetate (1 mL); hexane (5 mL) 1s then added. The
precipitate obtained 1s collected by filtration, washed with

hexane and dried to yield the expected product 1n the form of
a white solid.

Melting point: 187-189° C.

EXAMPLE 86

6-chloro-4-cyclopropyl-3,4-dihydro-7-methoxy-2H-
1,2.4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described in Steps A, B and C of Example 84, using 2-amino-
4-chloro-5-methoxybenzenesulphonamide as starting mate-
rial instead of 2-amino-3-methoxybenzenesulphonamide.

Melting point: 188-190° C.
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EXAMPLE

37

6-chloro-4-cyclopropyl-3,4-dihydro-7-hydroxy-2H-
1,2,4-benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described in Example 83, using the compound of Example 86

as starting material instead of the compound of Example 84.
Melting point: 213-214° C.

EXAMPLE

33

6,7-dichloro-4-cyclopropylmethyl-3,4-dihydro-2H-1,
2.4-benzothiadiazine 1,1-dioxide

Step A: 6,7-dichloro-4H-1,2,4-benzothiadiazine
1,1-dioxide

The expected product i1s obtained according to the process
described 1n Step A of Example 60, starting from 2-amino-4,

S-dichlorobenzenesulphonamide.
Melting point: 237-240° C.

Step B: 6,7-dichloro-4-cyclopropylmethyl-4H-1,2,4-
benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process
described 1n Step B of Example 60.
Melting point: 192-195° C.

Step C: 6,7-dichloro-4-cyclopropylmethyl-3,4-dihy-
dro-2H-1,2,4-benzothiadiazine 1,1-dioxide

The expected product is obtained according to the process
described 1in Step C of Example 60.
Melting point: 171-173° C.

EXAMPLE

39

S-chloro-4-cyclopropyl-8-tluoro-3,4-dihydro-2H-1,2,
4-benzothiadiazine 1,1-dioxide

The expected product 1s obtained according to the process

described 1n steps A, B, C and D of Example 1, starting from
3-chloro-2,6-difluoroaniline.

Melting point: 171-174° C.

EXAMPLE

90

4-cyclopropyl-6,7-difluoro-3,4-dihydro-2H-1,2.4-
benzothiadiazine 1,1-dioxide

The expected product i1s obtained according to the process
described in Steps A, B and C of Example 84, using 2-amino-
4,5-difluorobenzenesulphonamide as starting material
instead of 2-amino-5-methoxybenzenesulphonamide.

Melting point: 146-148° C.

Pharmacological Study

EXAMPLE A

Study of the Effect of Compounds on the Ionic

Current Brought About by AMPA 1n Primary
Cultures of Rat Neurons

The test comprises the 1 vitro measurement, by means of
fluorescence, of the membrane depolarisation brought about
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in cultured rat embryonic neurons by the joint action of
AMPA and the compound under test, compared to the action

of AMPA alone. The brain cells are placed 1n culture and kept
in a cell culture incubator for 18 days. After incubation, the
culture medium 1s withdrawn and replaced with fluorescent
probe loading medium for measurement of the membrane
potential (20 ul; membrane potential kit from Molecular
Devices) and left at ambient temperature for 1 hour. The base
fluorescence of the wells 1s read (FDSS apparatus from
Hamamatsu) and the cells are then injected with AMPA (20
wl; concentration range: from 3 to 100 uM) and the action of
the AMPA 1s measured kinetically. The test compound 1s then
introduced 1nto the wells (20 ul; 1n a concentration range
crossed with that of AMPA) and the action of the compound
1s measured kinetically. At the end of each of the two periods
of kinetic measurement, the result for each well 1s the average
reading over the final 15 seconds of the period. The curves are
plotted of the effect of AMPA at the various concentrations of
compound. For each concentration of compound, the result 1s
the area under the AMPA curve at that concentration, and the
EC,, (the concentration of compound which doubles the
membrane potential brought about by AMPA) 1s calculated.

The compounds of the invention greatly potentiate the
excitatory elfects of AMPA, as the Table below shows for

some Examples of compounds of the present invention:
EC, x (uM)
Example 1 1.0
Example 2 5.0
Example 21 2.0
Example 34 1.8
Example 37 4.4
Example 39 4.8
Example 62 0.8
EXAMPLE B

Object Recognition 1 the CD1 Mouse

The object recognition test (Behav. Brain Res., 1988, 31,
4'7-39) 1s based on the spontaneous exploratory activity of the
amimal and has the characteristics of episodic memory 1n

humans. This memory test 1s sensitive to agemng (Eur. J.
Pharmacol., 1997,325, 173-180) and to cholinergic dystunc-

tions (Pharm. Biochem. Behav. 1996, 53(2), 277-283) and 1s
based on the differences in the exploration of 2 objects of
fairly similar shape—one familiar, the other new. The test
procedure, which has been adapted for the CD1 mouse, com-
prises 3 phases which take place in the same test enclosure.
During the first phase, which lasts 40 minutes, the mice are
habituated to the environment. During the second phase,
which takes place the next day, an object 1s placed 1n the
enclosure and the mouse 1s free to explore 1t. Once the dura-
tion of that exploration has reached 20 seconds, the mouse 1s
taken out of the enclosure. In the course of the third phase (5
minutes), 24 hours later, the same object 1s presented (acquir-
ing the status of a “familiar” object), as well as a new object.
The duration of exploration, expressed in seconds, 1s timed
for each of the two objects. The control amimals, which have
previously been given the carrier by the oral route 60 minutes
betore each of the 3 phases, explore the “familiar” object and
the “new” object for an equivalent period, which indicates
that the object previously presented has been forgotten. Ani-

mals having recerved a compound that facilitates mnemocog-
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nition explore the new object preferentially, which indicates
that the memory of the object previously presented has been
retained.

The results obtained with the compounds of the present
invention show that, at doses of 1 and 3 mg/kg PO, there 1s
significantly more exploration of the new object than of the
familiar object, doubling or even tripling the duration of
exploration, which indicates that the compounds of the mnven-
tion greatly enhance memorisation.

For example, the difference in the exploration of the 2
objects 1n the course of the third phase i1s contained between
5 and 10 seconds after the administration of the compound of
Example 1 whereas the difference 1s below 3 seconds after
administration of the carrier.

EXAMPL

T

C

Pharmaceutical Composition

Formula for the preparation of 1000 tablets each containing 10 g
10 mg of 6,7-dichloro-4-cyclopropyl-3.4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide (Example 1)

Hydroxypropylcellulose 2 g
Wheat starch 10 g
Lactose 100 ¢
Magnesium stearate 3 g
Talc 3 g

The mvention claimed 1s:
1. A compound selected from those of formula (I):

(D)

R Iilcy

NG ‘ N NW
e P - NH,
R S
7\
R, O O
wherein:
R, represents:

a (C;-Cy)cycloalkyl group which 1s unsubstituted or
substituted by one or more 1dentical or different
groups selected from linear or branched (C,-C)alkyl
which 1s unsubstituted or substituted by one or more

halogen atoms; linear or branched (C,-C,)alkoxy;

hydroxy; and amino which 1s unsubstituted or substi-
tuted by one or two linear or branched (C,-C;)alkyl
groups;
or a (C,4-Cy)cycloalkyl-(C,-C)alkyl group 1n which the
alkyl moiety 1s linear or branched and which 1s unsub-
stituted or substituted on the cyclic moiety by one or
more identical or different groups selected from linear
or branched (C,-Cj)alkyl which 1s unsubstituted or
substituted by one or more halogen atoms; linear or
branched (C, -Cy)alkoxy; hydroxy; and amino which
1s unsubstituted or substituted by one or two linear or
branched (C,-Cy)alkyl groups;

R,,R,,R;and R, which may be the same or different, each
represent a hydrogen atom; a halogen atom; a nitro
group; a cyano group; a hydroxy group; a linear or
branched (C,-C,)alkyl group which 1s unsubstituted or
substituted by one or more halogen atoms; a linear or

10

15

20

25

30

35

40

45

50

55

60

65

52

branched (C,-C,)cvanoalkyl group; a linear or branched
(C,-C,)hydroxyalkyl group; a linear or branched (C, -
Cs)alkoxy group which 1s unsubstituted or substituted
by one or more halogen atoms; a linear or branched
(C,-Cylalkylthio group; a carboxy group; a linear or
branched (C,-Cj)alkoxycarbonyl group; an aryloxycar-
bonyl group; a linear or branched (C, -C,)acyl group; an
amino group which 1s unsubstituted or substituted by
one or two linear or branched (C,-C,)alkyl groups or by
a linear or branched (C,-C,)acyl group; an aminocarbo-
nyl group which 1s unsubstituted or substituted by one or
two linear or branched (C,-C,)alkyl groups; an arylami-
nocarbonyl group; or a linear or branched (C, -C)alkyl-
sulphonylamino group;

1ts enantiomers, diastereoisomers, and addition salts
thereof with a pharmaceutically acceptable acid or base,

it being understood that:

“aryl” means a phenyl group which 1s unsubstituted or
substituted by one or more 1dentical or different groups
selected from linear or branched (C,-C,)alkyl which 1s
unsubstituted or substituted by one or more halogen
atoms; linear or branched (C,-Cy)alkoxy; hydroxy; and
amino which 1s unsubstituted or substituted by one or
two linear or branched (C,-Cy)alkyl groups.

2. The compound of claim 1, wherein R, represents a

(C4-Cy)eycloalkyl group.

3. The compound of claim 1, wherein R, represents a
cyclopropyl group.

4. The compound of claim 1, wherein R, represents a
(C;5-Cy)eycloalkyl-(C,-Cylalkyl group in which the alkyl
moiety 1s linear or branched.

5. The compound of claim 1, wherein R, represents a
cyclopropylmethyl group.

6. The compound of claim 1, wherein R, represents a
hydrogen atom or a halogen atom.

7. The compound of claiam 1, wherein R, represents a
hydrogen atom, a halogen atom, a methyl group, a cyano
group or a carboxy group.

8. The compound of claim 1, wherein R, represents a
hydrogen atom, a halogen atom or a methyl group.

9. The compound of claiam 1, wherein R, represents a
hydrogen atom or a halogen atom.

10. The compound of claim 1, wherein two of the groups
R,, R,, R; and R, are other than a hydrogen atom.

11. The compound of claim 1, wherein two of the groups
R}, R,, Ry and R, represent a halogen atom and R, repre-
sents a cyclopropyl group.

12. The compound of claim 1, which is selected from:

6,7-dichloro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-ben-
zothiadiazine 1,1-dioxide;

8-chloro-4-cyclopropyl-6-tluoro-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide;
8-bromo-4-cyclopropyl-6-fluoro-3,4-dihydro-2H-1,2.4-
benzothiadiazine 1,1-dioxide;
6-cyano-4-cyclopropyl-3,4-dihydro-2H-1,2.,4-benzothia-
diazine 1,1-dioxide;
8-bromo-6-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-
benzothiadiazine 1,1-dioxide;
4-cyclopropyl-5-fluoro-3,4-dihydro-2H-1,2,4-benzothia-
diazine 1,1-dioxide;
8-bromo-4-cyclopropyl-3,4-dihydro-2H-1,2,4-benzothia-
diazine 1,1-dioxide;
4-cyclopropyl-5,7-difluoro-3.,4-dihydro-2H-1,2.,4-ben-
zothiadiazine 1,1-dioxade;
6-tluoro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-benzothia-
diazine 1,1-dioxide;
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8-chloro-4-cyclopropyl-7-fluoro-3,4-dihydro-2H-1,2.4- halogen atoms; linear or branched (C,-C,)alkoxy;
benzothiadiazine 1,1-dioxide; hydroxy; and amino which 1s unsubstituted or substi-
4-cyclopropyl-3,4-dihydro-6-methyl-2H-1,2,4-benzothia- tuted by one or two linear or branched (C,-Cj)alkyl
diazine 1,1-dioxide; groups;
4-cyclopropyl-8-fluoro-3,4-dihydro-2H-1,2,4-benzothia- 5 or a (C,-C,)cycloalkyl-(C,-C,)alkyl group in which the
diazine 1,1-dioxide; alkyl moiety 1s linear or branched and which 1s unsub-
8-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2.4-benzothia- stituted or substituted on the cyclic moiety by one or
diazine 1,1-dioxide; more 1dentical or different groups selected from linear
6-bromo-4-cyclopropyl-7-fluoro-3,4-dihydro-2H-1,2,4- or branched (C,-C;)alkyl which 1s unsubstituted or
benzothiadiazine 1,1-dioxide; 10 substituted by one or more halogen atoms; linear or
6-bromo-4-cyclopropyl-3.,4-dihydro-2H-1,2,4-benzothia- branched (C,-Cy)alkoxy; hydroxy; and amino which
diazine 1,1-dioxide; 1s unsubstituted or substituted by one or two linear or
4-cyclopropyl-6,8-difluoro-3,4-dihydro-2H-1,2.,4-ben- branched (C,-Cy)alkyl groups;
zothiadiazine 1,1-dioxide; R;, R,, R; and R, which may be the same or different,
4-cyclopropyl-5,6-ditluoro-3,4-dihydro-2H-1,2,4-ben- 13 each represent a hydrogen atom; a halogen atom; a
zothiadiazine 1,1-dioxide; nitro group; a cyano group; a hydroxy group; a linear
4-cyclopropyl-3,4-dihydro-7-methyl-2H-1,2.4-benzothia- or branched (C,-Cyalkyl group which is unsubsti-
diazine 1,1-dioxide; tuted or substituted by one or more halogen atoms; a
6-chloro-4-cyclopropyl-3,4-dihydro-2H-1,2,4-benzothia- linear or branched (C,-C)cyanoalkyl group; a linear
diazine 1,1-dioxide; 20 or branched (C,-Cy)hydroxyalkyl group; a linear or
4-cyclopropyl-3,4-dihydro-6-10do-2H-1,2.4-benzothiadi- branched (C,-C,)alkoxy group which is unsubsti-
azine 1,1-dioxide; tuted or substituted by one or more halogen atoms; a
6,7-dichloro-4-(1-methyl)cyclopropyl-3,4-dihydro-2H-1, linear or branched (C, -C,)alkylthio group; a carboxy
2,4-benzothiadiazine 1,1-dioxide; group; a linear or branched (C,-Cj)alkoxycarbonyl
4-cyclopropylmethyl-7-tluoro-3,4-dihydro-2H-1,2,4-ben- 25 group; an aryloxycarbonyl group; a linear or branched
zothiadiazine 1,1-dioxide; (C,-Cy)acyl group; an amino group which 1s unsub-
6-carboxy-4-cyclopropyl-3.,4-dihydro-2H-1,2.4-ben- stituted or substituted by one or two linear or branched
zothiadiazine 1,1-dioxide; (C,-Cy)alkyl groups or by a linear or branched (C, -
4-cyclopropyl-7,8-ditluoro-3,4-dihydro-2H-1,2,4-ben- Cylacyl group; an aminocarbonyl group which is
zothiadiazine 1,1-dioxide; 30 unsubstituted or substituted by one or two linear or
8-bromo-6-cyano-4-cyclopropyl-3,4-dihydro-2H-1,2,4- branched (C,-C,)alkyl groups; an arylaminocarbony]l
benzothiadiazine 1,1-dioxide; group; or a linear or branched (C,-C)alkylsulphony-
7-bromo-4-cyclopropyl-3,4-dihydro-2H-1,2,4-benzothia- lamino group;
diazine 1,1-dioxide, its enantiomers, diastereoisomers, and addition salts
and addition salts with a pharmaceutically acceptable acid 35 thereof with a pharmaceutically acceptable acid or base,
or base. it being understood that:
13. A compound selected from those of formula (IV): “ary]” means a phenyl group which is unsubstituted or

substituted by one or more 1dentical or different groups
selected from linear or branched (C,-Cy)alkyl which 1s

R, Re, (V)40 unsubsti‘tuted or substituted by one or more halogen

| atoms; linear or branched (C,-C,)alkoxy; hydroxy; and

Ry N amino which 1s unsubstituted or substituted by one or
w two linear or branched (C,-C,)alkyl groups.

N 14. A pharmaceutical composition comprising as active

R; g 4> ingredient a compound of claim 1 in combination with one or

L O// \\O more 1nert, non-toxic, pharmaceutically acceptable carriers.

15. Amethod for treating a condition selected from anxiety,
depression, with Parkinson’s disease, Pick’s disease, Hun-

wherein: tington’s chorea, Korsakofl’s disease, and schizophrenia,

R, represents: > such method comprising the step of administering to a living

a (C,-C,)cycloalkyl group which is unsubstituted or animal body, including a human, a therapeutically eftective
substituted by one or more identical or different amount ot a compound of claim 1.

groups selected from linear or branched (C, -C,)alkyl
which 1s unsubstituted or substituted by one or more % ok % k%
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